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PURPOSE: To obtain a new physiologically active 
substance, epimorphlne, having morphogenetic action on 
epithelial tissues. 

CONSTITUTION: The new physiologically active 
substance, epimorphlne, has morphogenetic action on 
epithelial tissues and can be expressed by a gene 
hybridizing with a gene probe constructed of a base 
sequence complementary to the base sequence of 
ATGCGGGACCGGCTGCCAGACCTGACGGCGTGTAG 
G prepared by a mesenchyme cell derived from a human 
or a mouse and the isoform of the epimorphine. The 



objective base sequence of a gene capable of coding 
them and a soluble epimorphine obtained by modifying 
the polypeptide of the epimorphine. The objective 
polyclonal antibody and monoclonal antibody against the 
epimorphine and the objective method for purifying and 
detecting the epimorphine utilizing the antibody. This new 
physiologically active substance, epimorphine, is useful 
for elucidating the mechanism of onset of diseases 
caused by an abnormality of epithelial form, developing, 
etc., the diagnostic and therapeutic method for the 
diseases. 

COPYRIGHT: (C)1994,JPO&Japio 



cme^mi^WfT (j p) (12) iSt ^ ittF 1^ ^ (a) 



#^T6-25295 



(BDlntCL' 








F I 






C 0 7 K 13/00 


ZNA 8619- 


-4H 










7/06 


Z 8318- 


-4H 










7/08 


7537- 


-4H 












7236- 


-4B 




C 1 2N 


5/00 B 






8931- 


-4B 






15/ 00 C 


















^^^4— 301^2 






(71)tliKA 


591082269 




(22)miBB 


¥5K 4 ^(1992)10^150 














^#gS¥3-294856 








Wii5llliWt^m$KEBQ^till 1 






3 (1991)10^160 














B:*: (J P) 








Mm m 






^ffi¥3-294857 














T 3 (1991)10^160 














B* (J P) 






(72)^HJ# 






(31)fi5fe«i±3I#^ 


^©¥4-122906 








#^JlliWtmSREBg^iirr 1 #tti 






4 (1992) 4 ^170 














0:*: (J P) 






(74)RaA 






(54) [flBjWiSU^] 






















(57) imm} 










1 T>- 

















\X^^:^^^<Dm%mMl^t^^^. ATG CGG GAC CGG C 
TG CCA GAC CTG ACG GCG TGT AGG<7>mSgB^(JiffiM«)Jfe 








(2) 



§¥6-25295 



im^^ 1 ] rm<D^ ( 1 ) (DMmmmtmmmt^m. 
^ (1) 

ATG CGG GAC CGG CTG CCA GAC CTG ACG GCG TGT AGG 



^ (2) 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys 

im^m?] ru(D^ o) . (4) . xt^ (5) 



^ (3) 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Lys Asn Asp Asp 

5 10 15 

Gly Asp Thr Val Val Val Val Glu Lys Asp His Phe Met Asp Asp Phe 

20 25 30 

Phe His Gin Val Glu Glu He Arg Asn Ser He Asp Lys He Thr Gin 

35 40 ' 45 

Tyr Val Glu Glu Val Lys Lys Asn His Ser He He Leu Ser Ala Pro 

50 55 60 

Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asn Lys Glu 
65 70 75 80 

He Lys Lys Thr Ala Asn Lys He Arg Ala Lys Leu Lys Ala He Glu 

85 90 95 

Gin Ser Phe Asp Gin Asp Glu Ser Gly Asn Arg Thr Ser Val Asp Leu 

100 105 110 

Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val Glu 

115 120 125 

Ala Met Ala Glu Tyr Asn Glu Ala Gin Thr Leu Phe Arg Glu Arg Ser 

130 135 140 

Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr Thr 
145 150 155 160 

Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He Phe 

165 170 175 

Thr Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu Asn 

180 185 190 

Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser He 

195 200 205 

Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu Thr 

210 215 220 

Gin Gly Glu Met He Asn Asn He Glu Arg Asn Val Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys Tyr 

245 250 255 

Gin Ser Lys Ala Arg Arg Lys Lys Trp He He He Ala Val Ser Val 

260 265 270 

Val Leu Val Val He He Val Leu He He Gly Leu Ser Val Gly Lys 

275 280 285 

^ (4) 50 





(3) 
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Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Lys Asn Asp Asp 

5 10 15 

Gly Asp Thr Val Val Val Val Glu Lys Asp His Phe Met Asp Asp Phe 

20 25 30 

Phe His Gin Val Glu Glu He Arg Asn Ser He Asp Lys He Thr Gin 

35 40 45 

Tyr Val Glu Glu Val Lys Lys Asn His Ser He He Leu Ser Ala Pro 

50 55 60 

Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asn Lys Glu 
65 70 75 80 

He Lys Lys Thr Ala Asn Lys He Arg Ala Lys Leu Lys Ala He Glu 

85 90 95 

Gin Ser Phe Asp Gin Asp Glu Ser Gly Asn Arg Thr Ser Val Asp Leu 

100 105 110 

Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val Glu 

115 120 125 

Ala Met Ala Glu Tyr Asn Glu Ala Gin Thr Leu Phe Arg Glu Arg Ser 

130 135 140 

Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr Thr 
145 150 155 160 

Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He Phe 

165 170 175 

Thr Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu Asn 

180 185 190 

Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser He 

195 200 205 

Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu Thr 

210 215 220 

Gin Gly Glu Met He Asn Asn He Glu Arg Asn Val Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys Tyr 

245 250 255 

Gin Ser Lys Ala Arg Arg Lys Leu Met Phe He He He Cys Val He 

260 265 270 

Val Leu Leu Val He Leu Gly He He Leu Ala Thr Thr Leu Ser 
275 280 285 



Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Lys Asn Asp Asp 

5 10 15 

Gly Asp Thr Val Val Val Val Glu Lys Asp His Phe Met Asp Asp Phe 

20 25 30 

Phe His Gin Val Glu Glu He Arg Asn Ser He Asp Lys He Thr Gin 

35 40 45 

Tyr Val Glu Glu Val Lys Lys Asn His Ser He He Leu Ser Ala Pro 

50 55 60 

Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asn Lys Glu 
65 70 75 80 

He Lys Lys Thr Ala Asn Lys He Arg Ala Lys Leu Lys Ala He Glu 

85 90 95 

Gin Ser Phe Asp Gin Asp Glu Ser GlySftsn Arg Thr Ser Val Asp Leu 



^ (5) 



(4) #M^6-2 5 2 9 5 

5 6 
100 105 110 

Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val Glu 

115 120 125 

Ala Met Ala Glu Tyr Asn Glu Ala Gin Thr Leu Phe Arg Glu Arg Ser 

130 135 140 

Lys Gly Arg lie Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr Thr 
' 145 150 155 160 

Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He Phe 

165 170 175 

Thr Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu Asn 

180 185 190 

Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser He 

195 200 205 

Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu Thr 

210 215 220 

Gin Gly Glu Met He Asn Asn He Glu Arg Asn Val Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys Tyr 

245 250 255 

Gin Ser Lys Ala Arg Arg Gin Gin His Cys His Ser Asn His He Pro 

260 265 270 

Arg Ala He Tyr Pro 
275 

[tf*358] TIE(7>^ (6) . (7) . XJi (8) (O * 7|E«<7>fc t'^/V:7 ^ ^^:=r^ K-f-^itfe-^o 

^ (6) 

ATG CGG GAC CGG CTG CCA GAC CTG ACG GCG TGT AGG AAG AAT GAT GAT 16 
GGA GAC ACA GTT GTT GTG GTT GAG AAA GAT CAT TTC ATG GAT GAT TTC 32 
TTC CAT CAG GTG GAG GAG ATT AGA AAC AGT ATT GAT AAA ATA ACT CAA 48 
TAT GH GAA GAA GTA AAG AAA AAC CAC AGC ATC ATT CTT TCT GCA CCA 64 
AAC CCG GAA GGA AAA ATA AAA GAA GAG CTT GAA GAT CTG AAC AAA GAA 80 
ATC AAG AAA ACT GCG AAT AAA ATT CGA GCC AAG TTA AAG GCT ATT GAA 96 
CAA AGT TTT GAT CAG GAT GAG AGT GGG AAC CGG ACT TCA GTG GAT CTT 112 
CGG ATA CGA AGA ACC CAG CAT TCG GTG CTG TCT CGG AAG TTT GTG GAA 128 
GCC ATG GCG GAG TAC AAT GAG GCA CAG Aa CTG TTT CGG GAG CGG AGC 144 
AAA GGC CGC ATC CAG CGC CAG CTG GAG ATA ACT GGG AGA ACC ACC ACA 160 
GAC GAC GAG CTA GAA GAG ATG CTG GAG AGC GGG AAG CCA TCC ATC TTC 176 
ACT TCC GAC ATT ATA TCA GAT TCA CAA ATT ACT AGA CAA GCT CTC AAT 192 
GAA ATC GAG TCA CGT CAC AAG GAC ATC ATG AAG CTG GAG ACC AGC ATC 208 
CGA GAG TTG CAT GAG ATG TTC ATG GAC ATG GCT ATG TTT GTG GAG ACT 224 
CAG GGT GAA ATG ATC AAC AAC ATA GAA AGA AAT GTT ATG AAT GCC ACA 240 
GAC TAT GTA GAA CAC GCT AAA GAA GAA ACA AAA AAA GCT ATC AAA TAT 256 
CAG AGC AAG GCA AGA AGG AAA AAG TGG ATA ATT ATT GCT GTG TCA GTG 272 
GTT CTG GTT GTC ATA ATC GTT CTA ATT ATT GGC TTG TCA GTT GGC AAA 288 
TGA 289 
^ (7) 

ATG CGG GAC CGG CTG CCA GAC CTG ACG GCG TGT AGG AAG AAT GAT GAT 16 
GGA GAC ACA GTT GTT GTG GTT GAG AAA GAT CAT TTC ATG GAT GAT TTC 32 
TTC CAT CAG GTG GAG GAG ATT AGA AAC AGT ATT GAT AAA ATA ACT CAA 48 
TAT GTT GAA GAA GTA AAG AAA AAC CACSCLGC ATC ATT CTT TCT GCA CCA 64 



(5) 4?fM¥^6 - 2 5 2 9 5 

7 8 

AAC CCG GAA GGA AAA ATA AAA GAA GAG CTT GAA GAT CTG AAC AAA GAA 80 

ATC AAG AAA ACT GCG AAT AAA AH CGA GCC AAG TTA AAG GCT ATT GAA 96 

CAA AGT TTT GAT CAG GAT GAG AGT GGG AAC CGG ACT TCA GTG GAT CTT 112 

CGG ATA CGA AGA ACC CAG CAT TCG GTG CTG TCT CGG AAG TTT GTG GAA 128 

GCC ATG GCG GAG TAG AAT GAG GCA CAG ACT CTG TTT CGG GAG CGG AGC 144 

AAA GGC CGC ATC CAG CGC CAG CTG GAG ATA ACT GGG AGA ACC ACC ACA 160 

GAC GAC GAG CTA GAA GAG ATG CTG GAG AGC GGG AAG CCA TCC ATC TTC 176 

ACT TCC GAC ATT ATA TCA GAT TCA CAA ATT ACT AGA CAA GCT CTC AAT 192 

GAA ATC GAG TCA CGT CAC AAG GAC ATC ATG AAG CTG GAG ACC AGC ATC 208 

CGA GAG TTG CAT GAG ATG TTC ATG GAC ATG GCT ATG TTT GTG GAG ACT 224 

CAG GGT GAA ATG ATC AAC AAC ATA GAA AGA AAT GTT ATG AAT GCC ACA 240 

GAC TAT GTA GAA CAC GCT AAA GAA GAA ACA AAA AAA GCT ATC AAA TAT 256 

CAG AGC AAG GCA AGA AGG AAA TTG ATG TTC ATT ATT ATT TGT GTA ATT 272 

GH TTG CTT GTG ATC CTT GGA ATT ATC CTA GCA ACA ACA TTG TCA TAG 288 
(8) 

ATG CGG GAC CGG CTG CCA GAC CTG ACG GCG TGT AGG AAG AAT GAT GAT 16 

GGA GAC ACA GTT GTT GTG GTT GAG AAA GAT CAT TTC ATG GAT GAT TTC 32 

TTC CAT CAG GTG GAG GAG ATT AGA AAC AGT ATT GAT AAA ATA ACT CAA 48 

TAT GTT GAA GAA GTA AAG AAA AAC CAC AGC ATC ATT CTT TCT GCA CCA 64 

AAC CCG GAA GGA AAA ATA AAA GAA GAG CTT GAA GAT CTG AAC AAA GAA 80 

ATC AAG AAA ACT GCG AAT AAA ATT CGA GCC AAG TTA AAG GCT ATT GAA 96 

CAA AGT TTT GAT CAG GAT GAG AGT GGG AAC CGG ACT TCA GTG GAT CTT 112 

CGG ATA CGA AGA ACC CAG CAT TCG GTG CTG TCT CGG AAG TTT GTG GAA 128 

GCC ATG GCG GAG TAC AAT GAG GCA CAG ACT CTG TTT CGG GAG CGG AGC 144 

AAA GGC CGC ATC CAG CGC CAG CTG GAG ATA ACT GGG AGA ACC ACC ACA 160 

GAC GAC GAG CTA GAA GAG ATG CTG GAG AGC GGG AAG CCA TCC ATC TTC 176 

ACT TCC GAC ATT ATA TCA GAT TCA CAA ATT ACT AGA CAA GCT CTC AAT 192 

GAA ATC GAG TCA CGT CAC AAG GAC ATC ATG AAG CTG GAG ACC AGC ATC 208 

CGA GAG TTG CAT GAG ATG TTC ATG GAC ATG GCT ATG TTT GTG GAG ACT 224 

CAG GGT GAA ATG ATC AAC AAC ATA GAA AGA AAT GTT ATG AAT GCC ACA 240 

GAC TAT GTA GAA CAC GCT AAA GAA GAA ACA AAA AAA GCT ATC AAA TAT 256 

CAG AGC AAG GCA AGA AGG CAA CAA CAT TGT CAT AGC AAC CAT ATC CCA 272 

AGA GCC ATT TAT CCT TGA 278 
[IS*^9l TlSco^ (9) . (10)^X\-^{1 ^m'mmMmem^(D^^:^^^''e/U':7^>^^ 

^ (9) 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Thr Asn Asp Asp 

15 10 15 

Gly Asp Thr Ala Val Val He Val Glu Lys Asp His Phe Met Asp Gly 

20 25 30 

Phe Phe His Gin Val Glu Glu He Arg Ser Ser He Ala Arg He Ala 

35 40 45 

Gin His Val Glu Asp Val Lys Lys Asn His Ser He He Leu Ser Ala 

50 55 60 

Pro Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asp Lys 
65 70 75 80 

Glu He Lys Lys Thr Ala Asn Arg He Arg Gly Lys Leu Lys Ser He 

85 90 95 

Glu Gin Ser Cys Asp Gin Asp Glu Asn Gly Asn Arg Thr Ser Val Asp 
100 10550 110 



(6) #^^6-2 5 2 9 5 

9 10 
Leu Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val 

115 120 125 

Asp Val Met Thr Glu Tyr Asn Glu Ala Gin He Leu Phe Arg Glu Arg 

130 135 140 

Ser Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr 
145 150 155 160 

Thr Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He 

165 170 175 

Phe He Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu 

180 185 190 

Asn Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser 

195 200 205 

He Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu 

210 215 220 

Thr Gin Gly Glu Met Val Asn Asn He Glu Arg Asn Val Val Asn Ser 
225 230 235 240 

Val Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys 

245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Lys Lys Trp He He Ala Ala Val Ala 

260 265 270 

Val Ala Val He Ala Val Leu Ala Leu He He Gly Leu ser Val Gly 
275 280 285 

Lys 

^ (1 0) 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Thr Asn Asp Asp 

15 10 15 

Gly Asp Thr Ala Val Val He Val Glu Lys Asp His Phe Met Asp Gly 

20 25 30 

Phe Phe His Gin Val Glu Glu He Arg Ser Ser He Ala Arg He Ala 

35 40 45 

Gin His Val Glu Asp Val Lys Lys Asn His Ser He He Leu Ser Ala 

50 55 60 

Pro Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asp Lys 
65 70 75 80 

Glu He Lys Lys Thr Ala Asn Arg He Arg Gly Lys Leu Lys Ser He 

85 90 95 

Glu Gin Ser Cys Asp Gin Asp Glu Asn Gly Asn Arg Thr Ser Val Asp 

100 105 110 

Leu Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val 

115 120 125 

Asp Val Met Thr Glu Tyr Asn Glu Ala Gin He Leu Phe Arg Glu Arg 

130 135 140 

Ser Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr 
Thr Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He 

165 170 175 

Phe He Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu 

180 185 190 

Asn Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser 

195 200 205 

He Arg Glu Leu His Glu Met Phe Met5asp Met Ala Met Phe Val Glu 
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12 



210 



215 



220 



Thr Gin Gly Glu Met Val Asn Asn He Glu Arg Asn Val Val Asn Ser 
225 230 235 240 

Val Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys 

245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Lys Val Met Phe Val Leu lie Cys Val 

260 265 270 

Val Thr Leu Leu Val lie Leu Gly He He Leu Ala Thr Ala Leu Ser 

275 280 285 

^ (1 1) 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Thr Asn Asp Asp 

15 10 15 

Gly Asp Thr Ala Val Val He Val Glu Lys Asp His Phe Met Asp Gly 

20 25 30 

Phe Phe His Gin Val Glu Glu He Arg Ser Ser He Ala Arg He Ala 

35 40 45 

Gin His Val Glu Asp Val Lys Lys Asn His Ser He He Leu Ser Ala 

50 55 60 

Pro Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asp Lys 
65 70 75 80 

Glu He Lys Lys Thr Ala Asn Arg He Arg Gly Lys Leu Lys Ser He 

85 90 95 

Glu Gin Ser Cys Asp Gin Asp Glu Asn Gly Asn Arg Thr Ser Val Asp 

100 105 110 

Leu Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val 

115 120 125 

Asp Val Met Thr Glu Tyr Asn Glu Ala Gin He Leu Phe Arg Glu Arg 

130 135 140 

Ser Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr 
145 150 155 160 

Thr Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He 

165 170 175 

Phe He Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu 

180 185 190 

Asn Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser 

195 200 205 

He Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu 

210 215 220 

Thr Gin Gly Glu Met Val Asn Asn He Glu Arg Asn Val Val Asn Ser 
225 230 235 240 

Val Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys 

245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Gin Gin His Cys His Ser Asn Arg Thr 

260 265 270 

Pro Arg Ala Leu Cys Pro Arg 
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^ (1 2) 

ATG CGG GAC CGG CTG CCC GAC CTC ACG5CCG TGT AGG ACA AAC GAC GAT 16 



275 
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GGA GAC ACT GCT GTC GTC ATT GTG GAG AAG GAT CAT TTC ATG GAC GGT 32 
TTC TTC CAT CAG GTA GAG GAG ATT CGA AGC AGC ATA GCC AGG ATT Ga 48 
CAG CAT GTA GAA GAC GTG AAG AAG AAC CAC AGC ATC ATC CTG TCT GCT 64 
CCA AAC CCA GAA GGA AAA ATA AAA GAA GAG CTG GAG GAC CTG GAC AAA 80 
GAG ATC AAG AAA ACT GCT AAC AGG ATC CGG GGC AAG CTG AAG TCT ATT 96 
GAG CAG AGC TGT GAT CAG GAC GAG AAT GGG AAC CGA ACT TCA GTG GAT 112 
CTG CGG ATA CGA AGG ACC CAG CAC TCG GTG CTG TCA CGG AAG TTT GTG 128 
GAC GTC ATG ACA GAA TAC AAT GAA GCG CAG ATC CTG TTC CGG GAG CGA 144 
AGC AAA GGC CGC ATC CAG CGC CAG CTG GAG ATC ACT GGG AGG ACC ACC 160 
ACT GAC GAC GAG CTG GAA GAG ATG CTG GAG AGC GGG AAG CCG TCC ATC 176 
TTC ATC TCG GAT ATT ATA TCA GAT TCA CAA ATC ACT AGG CAA GCT CTC 192 
AAT GAG ATC GAG TCC CGC CAC AAA GAC ATC ATG AAG CTG GAG ACC AGC 208 
ATC CGA GAG CTG CAC GAG ATG TTC ATG GAT ATG GCC ATG TTT GTC GAG 224 
ACT CAG GGT GAA ATG GTC AAC AAC ATC GAG AGA AAT GTG GTG AAC TCT 240 
GTA GAT TAC GTG GAA CAT GCC AAG GAA GAG ACG AAG AAA GCC ATC AAA 256 
TAC CAG AGC AAG GCC AGG CGG AAA AAG TGG ATA ATT GCT GCT GTG GCG 272 
GTG GCT GTC ATT GCC GTC CTG GCT CTA ATC ATT GGC TTG TCG GTT GGC 288 
AAA TGA 290 
S (1 3) 

ATG CGG GAC CGG CTG CCC GAC CTC ACG GCG TGT AGG ACA AAC GAC GAT 16 
GGA GAC ACT GCT GTC GTC ATT GTG GAG AAG GAT CAT TTC ATG GAC GGT 32 
TTC TTC CAT CAG GTA GAG GAG ATT CGA AGC AGC ATA GCC AGG ATT GCT 48 
CAG CAT GTA GAA GAC GTG AAG AAG AAC CAC AGC ATC ATC CTG TCT GCT 64 
CCA AAC CCA GAA GGA AAA ATA AAA GAA GAG CTG GAG GAC CTG GAC AAA 80 
GAG ATC AAG AAA ACT GCT AAC AGG ATC CGG GGC AAG CTG AAG TCT ATT 96 
GAG CAG AGC TGT GAT CAG GAC GAG AAT GGG AAC CGA ACT TCA GTG GAT 112 
CTG CGG ATA CGA AGG ACC CAG CAC TCG GTG CTG TCA CGG AAG TTT GTG 128 
GAC GTC ATG ACA GAA TAC AAT GAA GCG CAG ATC CTG TTC CGG GAG CGA 144 
AGC AAA GGC CGC ATC CAG CGC CAG CTG GAG ATC ACT GGG AGG ACC ACC 160 
ACT GAC GAC GAG CTG GAA GAG ATG CTG GAG AGC GGG AAG CCG TCC ATC 176 
TTC ATC TCG GAT ATT ATA TCA GAT TCA CAA ATC ACT AGG CAA GCT CTC 192 
AAT GAG ATC GAG TCC CGC CAC AAA GAC ATC ATG AAG CTG GAG ACC AGC 208 
ATC CGA GAG CTG CAC GAG ATG TTC ATG GAT ATG GCC ATG TTT GTC GAG 224 
ACT CAG GGT GAA ATG GTC AAC AAC ATC GAG AGA AAT GTG GTG AAC TCT 240 
GTA GAT TAC GTG GAA CAT GCC AAG GAA GAG ACG AAG AAA GCC ATC AAA 256 
TAC CAG AGC AAG GCC AGG CGG AAG GTG ATG TTC GTC CTC ATT TGT GTA 272 
GTC ACT TTG CTT GTG ATC CTT GGA ATT ATT CTC GCA ACA GCA TTG TCA 288 
TAG 289 
^ (14) 

ATG CGG GAC CGG CTG CCC GAC CTC ACG GCG TGT AGG ACA AAC GAC GAT 16 
GGA GAC ACT GCT GTC GTC ATT GTG GAG AAG GAT CAT TTC ATG GAC GGT 32 
TTC TTC CAT CAG GTA GAG GAG ATT CGA AGC AGC ATA GCC AGG ATT GCT 48 
CAG CAT GTA GAA GAC GTG AAG AAG AAC CAC AGC ATC ATC CTG TCT GCT 64 
CCA AAC CCA GAA GGA AAA ATA AAA GAA GAG CTG GAG GAC CTG GAC AAA 80 
GAG ATC AAG AAA ACT GCT AAC AGG ATC CGG GGC AAG CTG AAG TCT ATT 96 
GAG CAG AGC TGT GAT CAG GAC GAG AAT GGG AAC CGA ACT TCA GTG GAT 112 
CTG CGG ATA CGA AGG ACC CAG CAC TCG GTG CTG TCA CGG AAG TTT GTG 128 
GAC GTC ATG ACA GAA TAC AAT GAA GCG CAG ATC CTG TTC CGG GAG CGA 144 
AGC AAA GGC CGC ATC CAG CGC CAG CTG GAG ATC ACT GGG AGG ACC ACC 160 
ACT GAC GAC GAG CTG GAA GAG ATG CTG50AG AGC GGG AAG CCG TCC ATC 176 



(9) 
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TTC ATC TCG GAT ATT ATA TCA GAT 
AAT GAG ATC GAG TCC CGC CAC AAA 
ATC CGA GAG CTG CAC GAG ATG TTC 
ACT CAG GGT GAA ATG GTC AAC AAC 
GTA GAT TAC GTG GAA CAT GCC AAG 
TAC CAG AGC AAG GCC AGG CGG CAA 
CCA AGA GCT CTT TGT CCT CGG TGA 
im^^ 111. MIBIf^^ 1 lE^^Oo: t'*^/v:7 ^ 1^(7) 

1 2 ] milBa*^ 7 |B«<^ t h ^ i:'^/v:7 ^ 
><D:^V-<>^'f'h*(DN^mX 19 2 3 0#@/cCV^L2 6 3 

^>^<D:^V^y'^h*(D^^mX 19 2 3 l#@/^V^b2 6 
1 4 ] tulB^^:^ 1 mm.(0^ i:°^yv:7 ^ >-<^ 

m^m 1 5 ] sufBS*:^ 1 mm<D^ ^f^jvy^ ^ i^k 

[ft 1 6 ] lulEfi^^ 1 fB^<^^ y^^^jvy ^ 1^(0 

[ft 1 8 1 tuIBfi*^ 1 5 tattoo e*;^yv:7 ^ >- 

mim. 1 9 1 mjlSrt*^ 1 4 1 5 ^WL(0:^ 
jvy ^ Vlc^-r ^ V —^/v^W^h b < y ^ n 
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TCA CAA ATC ACT AGG CAA GCT CTC 192 
GAC ATC ATG AAG CTG GAG ACC AGC 208 
ATG GAT ATG GCC ATG TTT GTC GAG 224 
ATC GAG AGA AAT GTG GTG AAC TCT 240 
GAA GAG ACG AAG AAA GCC ATC AAA 256 
CAG CAT TGT CAT AGC AAC CGT ACC 272 

280 

* [00 0 1] 

[00021 

mm^^nxmmr^mw(ofz.m^^ ^mit^Mz.mm 
^x(Dm:mm\^<. m^±^fmm\^n.h^x\--f^ 

[0 0 0 31 Ai^mm<Dmn\z.mmir^^m(Dmmm^ 

[0 0 0 41 

fi. z.(D^o'^s:mm^m^'r^^t^nmh\.x^ ^ 
-f. i^mm^<DmLk^\z.nt>fix\^^mmmm'^^y^(D^ 
%Ammm^m\^^x. ^w^\Hbmmtmmmmmt>fi 

x^fz.'^. ^^^x:hfh\tm%mmm<D)^m^m^n-^x^ 
*5o <D^^m^m^^-^mt^thf\.x^^^fz.(D\z.n\^^ 
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[0 0 0 5] c<om^:^&^m^^X'^^ 

[0 0 0 6] :^mm^h]t. r(^fi^ft:^fl|V^T. 

Bib. -r**:>^^05teT-SB^fJ^T^ 

[000 7] jccit^. ±mx'^hu^itm.^^^m^-^^m 
5 ^ ^50^ ^ f)-tm%mmmw t m%<D±mmmsL^ 

[0 0 0 8] ^fc. y^^)-<'^^Y<D^;vvfs^^^^mcm 
':f^Y^'^V^<tK fc^v^^i:. #^7Ktt7if y-st-^K 

\z.m^'r^:LtK^v)^ Rr^tt<o. ■r^.e^'ib. ^^w^^ 
MK^m^^T ^ /mmnxm^^fhx^Y) . w^nyt 




(10) ^M^6-2 5 2 9 5 
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[0 0 0 9] ifmm^hU. ±M:^^xmhfhfz. 

[0 0 10] z,(DXofm^h\^x^ ^^m^hu. _h 
*a#ixs«^ffjffl bT. ^mm^^^W}mmmhv<\^ 

:^mm\^m7^\^X^m^'^^^ t\:i^K>mm^^''e/V'y 
iK5gt-^£^$f^?i5i:b;rco -^bT. r:n.e>(0«?;g<^fflv^ 

mm^^'^/i-y^>}i^mc^<^^'r^i^m^m 

b. fc''^/w:7 ^ ^^<^^mp^^««t-fUffl b#^ 

b. ^fLh(Dmmi>K ±mMm<omm^i^m^^ 

[0 0 1 1 1 -r^^t?-^. *:^egcDg&6(i:. ii>?'^< i: t>'^ 

(c:^^b. TIBO^ (1) comSBa^Ji:*B««)/^:SSga 
$ n ^ ste^ n - :/ ^^>r y y >r X-r ^ it 

^ (1) 

ATG CGG GAC CGG CTG CCA GAC CTG ACG GCG TGT AGG 
[0 0 12] ^fc. T^y^fficOT ^ 

ymmm<DmmiiK tie<^^ (2) (Dt:^K)x:h^mm 
(DmM^miS'\^mw^ y^=^?\^y >r >^^««r -5 r t x^ 

^ (2) 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys 

40 [0 0 1 31 ^fc. imm(D^m^. ^ Y^^(DWi%u 
nmm^. mia^ (s) . (4) . (s) (?:»r^ 

XDT^Vyi!r-J>^^Wl^^^^hX^^. ^^x. m 
IBo. ^ (3) ti. e h:3i t'^/i. :7 ^ >'<7)T^y ^sa?y 
^ (4) fi:. jsij(^t v^\f^ji^y >(> {T^yy^ 

-A A) c^T^y^SB^J^. -^bT. ^ (5) m<D 
50 [0 0 1 4J ^fc. tulEt hcnt-'^yi- 
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^ra-K-r^. ^fS^ (6) . (7) . Xti (8) (om. 

T\ =g|EO. ^ (6) ti. b H^t*^/l-:7>r>'^=3^K 
i-S3tfe^<^:^SffiM^. ^ (7) n.^ %\\<D\l Y:x.^d^ 

&mm^. -^bTs ^ (8) jgijcot h^t:'*^/v:7^ 
[0 0 15] *fc. :^mm(Dnm^. ^^:^^^(Dm% 

mmmt^Yf^. miE^ o) . (i o) . (i d 

r^j^mm^. ^ (lo) ^(0-^^^^=^"^^=^^^^^ 
^ (1 1) m<D'^i7y^:i^\z^^/uy^>' {T4yy:t 
[0 0 161 tflfs-^'>;^^t-^ 

-i.^:a-K-f-^, ^lE^ (1 2) , (13). Xfi 

(14) om«gB^U'C|g^;h.'5ae^^ffi«i-'5Ci:'e 
fe^o r^-T?. ^U<D, ^(12) (i:. '^!>;^ci^t:'*^/^ 
:7^:/^n^Ki-^jte^O:^SSa^y^. ^ (1 3) 

(is SUo-^i^^^^f^/i-P'-r :^ (T-r y:7;r— AA) ^ 
=i-Ki-^jte^^<7>:aaSsa?y^. -^eux. s; (i4) 

[0 0 17] ^fc. SufB^e*'^/Vy'^ 

[0 0 18] ^/c. *^?gog6t)fi:. ttilEt h^t'^^/w 
y-c>. ^t^S^fc h^if^/i^:7^ v<^r-fy:7;#~ A 

[0 0 191 ^fc. :*:^NJ(0@&?Jti. ttflE-^ ^7;^^ t"^ 
/uy^>^ ^U^Wc^'^y^^'d'^^fvy >(:y(DT^ yynr 

^St!9^<;e»\ fcb<(i:^tt7Ktt=4^y-<:r^K(;im^i- 
^(^J:»9^*bf::. pj^ttf^. 56:^-^ t'^^/w 
y>r:x. my^^^'^^-7t^:^^^'^}vy ^^ycor^ yy 

[0 0 2 01 ^fc. ;*:^5gcogWfi. m^^y^'^^^y 4 

^ (3) 




(11) #M¥6-2 5 2 9 5 

20 

[0 0 2 11 *^c. 7ifm^<r>^m\^. m^=^\f=^?vy 
[0 0 2 21 ^fc. tulB^t:''^/V':7^ 

10 (;ii«9?i^^Lfc^>-r:/y K— ^J: *9#btt6^b''^/i^:7 

[0 0 2 31 ^/c. *^?go@6<jti. tulB-^^^-x^>ri.:7 

J!&^ffi^'r^w^(cJ:D?^^bfc^>-r:/y K— 

[0 0 2 41 ;*:^§^oS«)ti. SulB^t^^/v^'^ 

^^yf'^?\^y>^ >^(DT-( yy^-'M.^mm^^:^&^^ 
[0 0 2 51 ^/c. :^mm<D^m^. mm^^'^^^y-( 

>\^Mir^ ^ y n — ^/i^^^^ b < ti^y >^ — 

[0 0 2 61 Mtc. *^0>g<:og«iji. ±m<Dmmmm^ 
^^yf^fvy >(i^(DT^ yy^—j^ {t^ yy^^—j^K^ 

\f^;V'7^l^JSCJ:iu}:f^;\^y^ y y ^^J^\C^ 

\cB^< ^ ^ y ^ n -^/uj^^Rx^^ y^x2 -^^ju 
40 [0 0 2 71 

}i^^/i^y ^ XDT ^ /msE.M. Ru^^m^^^'^/i^y^ > 

-To Tfa<7)^ (3) - (1 4) (i. #l¥ff*:cot5 

H<^if*^7-'l 00^ (3) - (1 4) tc. -^n^* 

[0 0 2 81 i^T<0^ (3) (i:. b h^^ h*'^/i^:7 >r 





(12) 



^#M¥6-2 5 2 9 5 



21 



22 



Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Lys Asn Asp Asp 

5 10 15 

Gly Asp Thr Val Val Val Val Glu Lys Asp His Phe Met Asp Asp Phe 

20 25 30 

Phe His Gin Val Glu Glu He Arg Asn Ser He Asp Lys He Thr Gin 

35 40 45 

Tyr Val Glu Glu Val Lys Lys Asn His Ser He He Leu Ser Ala Pro 

50 55 60 

Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asn Lys Glu 
65 70 75 80 

He Lys Lys Thr Ala Asn Lys He Arg Ala Lys Leu Lys Ala He Glu 

85 90 95 

Gin Ser Phe Asp Gin Asp Glu Ser Gly Asn Arg Thr Ser Val Asp Leu 

100 105 110 

Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val Glu 

115 120 125 

Ala Met Ala Glu Tyr Asn Glu Ala Gin Thr Leu Phe Arg Glu Arg Ser 

130 135 140 

Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr Thr 
145 150 155 160 

Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He Phe 

165 170 175 

Thr Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu Asn 

180 185 190 

Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser He 

195 200 205 

Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu Thr 

210 215 220 

Gin Gly Glu Met He Asn Asn He Glu Arg Asn Val Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys Tyr 

245 250 255 

Gin Ser Lys Ala Arg Arg Lys Lys Trp He He He Ala Val Ser Val 

260 265 270 

Val Leu Val Val He He Val Leu He He Gly Leu Ser Val Gly Lys 
275 280 285 



[0 0 2 91 &.T<D^ (4) ti. jg'j<?>e h^\i^^/i-y>c * *>- (T4 yy:i~J>^A) <7)r ^ y^ia^y^^fo 

^ (4) 



Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Lys Asn Asp Asp 

5 10 15 

Gly Asp Thr Val Val Val Val Glu Lys Asp His Phe Met Asp Asp Phe 

20 25 30 

Phe His Gin Val Glu Glu He Arg Asn Ser He Asp Lys He Thr Gin 

35 40 45 

Tyr Val Glu Glu Val Lys Lys Asn His Ser He He Leu Ser Ala Pro 

50 55 60 

Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asn Lys Glu 
65 70 75 80 

He Lys Lys Thr Ala Asn Lys He Arg Ala Lys Leu Lys Ala He Glu 



85 



5090 



95 





(13) 



5 2 9 5 



23 



24 



Gin Ser Phe Asp Gin Asp Glu Ser Gly Asn Arg Thr Ser Val Asp Leu 

100 105 110 

Arg lie Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val Glu 

115 120 125 

Ala Met Ala Glu Tyr Asn Glu Ala Gin Thr Leu Phe Arg Glu Arg Ser 

130 135 140 

Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr Thr 
145 150 155 160 

Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He Phe 

165 170 175 

Thr Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu Asn 

180 185 190 

Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser He 

195 200 205 

Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu Thr 

210 215 220 

Gin Gly Glu Met He Asn Asn He Glu Arg Asn Val Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys Tyr 

245 250 255 

Gin Ser Lys Ala Arg Arg Lys Leu Met Phe He He He Cys Val He 

260 265 270 

Val Leu Leu Val He Leu Gly He He Leu Ala Thr Thr Leu Ser 
275 280 285 



[0 0 3 0] UT(0^ (5) ti. ^^fcSU^Ob h^t'^/W * *:7^>^ (T-f y :7;^~AB) <^>T^ yKiEM^^-To 
^ (5) 



Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Lys Asn Asp Asp 

5 10 15 

Gly Asp Thr Val Val Val Val Glu Lys Asp His Phe Met Asp Asp Phe 

20 25 30 

Phe His Gin Val Glu Glu He Arg Asn Ser He Asp Lys He Thr Gin 

35 40 45 

Tyr Val Glu Glu Val Lys Lys Asn His Ser He He Leu Ser Ala Pro 

50 55 60 

Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asn Lys Glu 
65 70 75 80 

He Lys Lys Thr Ala Asn Lys He Arg Ala Lys Leu Lys Ala He Glu 

85 90 95 

Gin Ser Phe Asp Gin Asp Glu Ser Gly Asn Arg Thr Ser Val Asp Leu 

100 105 110 

Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val Glu 

115 120 125 

Ala Met Ala Glu Tyr Asn Glu Ala Gin Thr Leu Phe Arg Glu Arg Ser 

130 135 140 

Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr Thr 
145 150 155 160 

Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He Phe 

165 170 175 

Thr Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu Asn 



180 



18550 



190 



(14) 5 2 9 5 

25 26 
Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser He 

195 200 205 

Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu Thr 

210 215 220 

Gin Gly Glu Met He Asn Asn He Glu Arg Asn Val Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys Tyr 

245 250 255 

Gin Ser Lys Ala Arg Arg Gin Gin His Cys His Ser Asn His He Pro 

260 265 270 

Arg Ala He Tyr Pro 
275 

[0 0 3 1] }^T<r>^ (6) t h^l:'^>'W>^>< * * r2-K-r-5jt>E^<DiB^iJ^^-ro 

CTG ACG GCG TGT AGG AAG AAT GAT GAT 16 

GAG AAA GAT CAT TTC ATG GAT GAT TTC 32 

AGA AAC AGT ATT GAT AAA ATA ACT CAA 48 

AAC CAC AGC ATC ATT CTT TCT GCA CCA 64 

GAA GAG CTT GAA GAT CTG AAC AAA GAA 80 

ATT CGA GCC AAG TTA AAG GCT ATT GAA 96 

AGT GGG AAC CGG ACT TCA GTG GAT CTT 112 

TCG GTG CTG TCT CGG AAG TTT GTG GAA 128 

GCA CAG ACT CTG TTT CGG GAG CGG AGC 144 

CTG GAG ATA ACT GGG AGA ACC ACC ACA 160 

CTG GAG AGC GGG AAG CCA TCC ATC TTC 176 

TCA CAA ATT ACT AGA CAA GCT CTC AAT 192 

GAC ATC ATG AAG CTG GAG ACC AGC ATC 208 

ATG GAC ATG GCT ATG TTT GTG GAG ACT 224 

ATA GAA AGA AAT GTT ATG AAT GCC ACA 240 

GAA GAA ACA AAA AAA GCT ATC AAA TAT 256 

AAG TGG ATA ATT ATT GCT GTG TCA GTG 272 

CTA ATT ATT GGC TTG TCA GTT GGC AAA 288 

289 

[0 0 3 2] &.T(D^ (7) (i:. j§ij<^t h^^i^^/^y^ ^-To 



^ \o ) 








ATG CGG 


GAC CGG 


CTG 


CCA 


GGA GAC 


ACA GTT 


GTT 


GTG 


TTC CAT 


CAG GTG 


GAG 


GAG 


TAT GTT 


GAA GAA 


GTA 


AAG 


AAC CCG 


GAA GGA 


AAA 


ATA 


ATC AAG 


AAA ACT 


GCG 


AAT 


CAA AGT 


TTT GAT 


CAG 


GAT 


CGG ATA 


CGA AGA 


ACC 


CAG 


GCC ATG 


GCG GAG 


TAC 


AAT 


AAA GGC 


CGC ATC 


CAG 


CGC 


GAC GAC 


GAG CTA 


GAA 


GAG 


ACT TCC 


GAC ATT 


ATA 


TCA 


GAA ATC 


GAG TCA 


CGT 


CAC 


CGA GAG 


TTG CAT 


GAG 


ATG 


CAG GGT 


GAA ATG 


ATC 


AAC 


GAC TAT 


GTA GAA 


CAC 


GCT 


CAG AGC 


AAG GCA 


AGA 


AGG 


GTT CTG 


GTT GTC 


ATA 


ATC 


TGA 











(7) 
















ATG 


CGG 


GAC 


CGG 


CTG 


CCA 


GAC 


CTG ACG GCG TGT AGG AAG AAT GAT GAT 


16 


GGA 


GAC 


ACA 


GTT 


GTT 


GTG 


GTT 


GAG AAA GAT CAT TTC ATG GAT GAT TTC 


32 


TTC 


CAT 


CAG 


GTG 


GAG 


GAG 


ATT 


AGA AAC AGT ATT GAT AAA ATA ACT CAA 


48 


TAT 


GTT 


GAA 


GAA 


GTA 


AAG 


AAA 


AAC CAC AGC ATC ATT CTT TCT GCA CCA 


64 


AAC 


CCG 


GAA 


GGA 


AAA 


ATA 


AAA 


GAA GAG CTT GAA GAT CTG AAC AAA GAA 


80 


ATC 


AAG 


AAA 


ACT 


GCG 


AAT 


AAA 


ATT CGA GCC AAG TTA AAG GCT ATT GAA 


96 


CAA 


AGT 


TTT 


GAT 


CAG 


GAT 


GAG 


AGT GGG AAC CGG ACT TCA GTG GAT CTT 


112 


CGG 


ATA 


CGA 


AGA 


ACC 


CAG 


CAT 


TCG GTG CTG TCT CGG AAG TTT GTG GAA 


128 


GCC 


ATG 


GCG 


GAG 


TAC 


AAT 


GAG 


GCA CAG ACT CTG TTT CGG GAG CGG AGC 


144 


AAA 


GGC 


CGC 


ATC 


CAG 


CGC 


CAG 


CTG GAG ATA ACT GGG AGA ACC ACC ACA 


160 


GAC 


GAC 


GAG 


CTA 


GAA 


GAG 


ATG 


CTG GAG AGC GGG AAG CCA TCC ATC TTC 


176 


ACT 


TCC 


GAC 


ATT 


ATA 


TCA 


GAT 


TCA CAA ATT ACT AGA CAA GCT CTC AAT 


192 


GAA 


ATC 


GAG 


TCA 


CGT 


CAC 


AAG 


GAC ATC ATG AAG CTG GAG ACC AGC ATC 


208 


CGA 


GAG 


TTG 


CAT 


GAG 


ATG 


TTC 


ATG GACBftTG GCT ATG TTT GTG GAG ACT 


224 



(15) #M¥6-2 5 2 9 5 

27 28 

CAG GGT GAA ATG ATC AAC AAC ATA GAA AGA AAT GTT ATG AAT GCC ACA 240 

GAG TAT GTA GAA CAC GOT AAA GAA GAA ACA AAA AAA GCT ATC AAA TAT 256 

CAG AGC AAG GCA AGA AGG AAA TTG ATG HC AH ATT ATT TGT GTA ATT 272 

GTT TTG CTT GTG ATC CTT GGA ATT ATC CTA GCA ACA ACA TTG TCA TAG 288 
[0 0 3 3] }^T(D^ (8) ti. ^fcjgiJOt: h^t:''^>'^ * ^^"To 

^ (8) 

ATG CGG GAC CGG CTG CCA GAC CTG ACG GCG TGT AGG AAG AAT GAT GAT 16 
GGA GAC ACA GTT GTT GTG GTT GAG AAA GAT CAT TTC ATG GAT GAT TTC 32 
nC CAT CAG GTG GAG GAG ATT AGA AAC AGT ATT GAT AAA ATA ACT CAA 48 
TAT GTT GAA GAA GTA AAG AAA AAC CAC AGC ATC ATT CTT TCT GCA CCA 64 
AAC CCG GAA GGA AAA ATA AAA GAA GAG CTT GAA GAT CTG AAC AAA GAA 80 
ATC AAG AAA ACT GCG AAT AAA ATT CGA GCC AAG TTA AAG GCT ATT GAA 96 
CAA AGT TTT GAT CAG GAT GAG AGT GGG AAC CGG ACT TCA GTG GAT CTT 112 
CGG ATA CGA AGA ACC CAG CAT TCG GTG CTG TCT CGG AAG TTT GTG GAA 128 
GCC ATG GCG GAG TAG AAT GAG GCA CAG ACT CTG TTT CGG GAG CGG AGC 144 
AAA GGC CGC ATC CAG CGC CAG CTG GAG ATA ACT GGG AGA ACC ACC ACA 160 
GAC GAC GAG CTA GAA GAG ATG CTG GAG AGC GGG AAG CCA TCC ATC TTC 176 
ACT TCC GAC ATT ATA TCA GAT TCA CAA ATT ACT AGA CAA GCT CTC AAT 192 
GAA ATC GAG TCA CGT CAC AAG GAC ATC ATG AAG CTG GAG ACC AGC ATC 208 
CGA GAG TTG CAT GAG ATG TTC ATG GAC ATG GCT ATG TTT GTG GAG ACT 224 
CAG GGT GAA ATG ATC AAC AAC ATA GAA AGA AAT GTT ATG AAT GCC ACA 240 
GAC TAT GTA GAA CAC GCT AAA GAA GAA ACA AAA AAA GCT ATC AAA TAT 256 
CAG AGC AAG GCA AGA AGG CAA CAA CAT TGT CAT AGC AAC CAT ATC CCA 272 
AGA GCC ATT TAT CCT TGA 278 
[0 0 3 4] &.T(D^ (9) ^ ^ <^r 5 y ^E^tJ^^i^o 

^ (9) 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Thr Asn Asp Asp 

15 10 15 

Gly Asp Thr Ala Val Val He Val Glu Lys Asp His Phe Met Asp Gly 

20 25 30 

Phe Phe His Gin Val Glu Glu He Arg Ser Ser He Ala Arg He Ala 

35 40 45 

Gin His Val Glu Asp Val Lys Lys Asn His Ser He He Leu Ser Ala 

50 55 60 

Pro Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asp Lys 
65 70 75 80 

Glu He Lys Lys Thr Ala Asn Arg He Arg Gly Lys Leu Lys Ser He 

85 90 95 

Glu Gin Ser Cys Asp Gin Asp Glu Asn Gly Asn Arg Thr Ser Val Asp 

100 105 110 

Leu Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val 

115 120 125 

Asp Val Met Thr Glu Tyr Asn Glu Ala Gin He Leu Phe Arg Glu Arg 

130 135 140 

Ser Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr 
145 150 155 160 

Thr Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He 

165 170 175 

Phe He Ser Asp He He Ser Asp Ser5Cln He Thr Arg Gin Ala Leu 





(16) 



^M¥6-2 5 2 9 5 



29 



30 



180 



185 



190 



Asn Glu He Glu Ser Arg His Lys Asp lie Met Lys Leu Glu Thr Ser 

195 200 205 

He Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu 

210 215 220 

Thr Gin Gly Glu Met Val Asn Asn He Glu Arg Asn Val Val Asn Ser 
225 230 235 240 

Val Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys 

245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Lys Lys Trp He He Ala Ala Val Ala 

260 265 270 

Val Ala Val He Ala Val Leu Ala Leu He He Gly Leu ser Val Gly 
275 280 285 

Lys 



[0 0 3 5] &.T(D^ (10) ti. m<D'^^:^zj=^\i^^ju * ^y^^ (T-^T y :7;^— AA) (DT ^ y ^gB^iJ^^-To 
^ (1 0) 



Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Thr Asn Asp Asp 

15 10 15 

Gly Asp Thr Ala Val Val He Val Glu Lys Asp His Phe Met Asp Gly 

20 25 30 

Phe Phe His Gin Val Glu Glu He Arg Ser Ser He Ala Arg He Ala 

35 40 45 

Gin His Val Glu Asp Val Lys Lys Asn His Ser He He Leu Ser Ala 

' 50 55 60 

Pro Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asp Lys 
65 70 75 80 

Glu He Lys Lys Thr Ala Asn Arg He Arg Gly Lys Leu Lys Ser He 

85 90 95 

Glu Gin Ser Cys Asp Gin Asp Glu Asn Gly Asn Arg Thr Ser Val Asp 

100 105 110 

Leu Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val 

115 120 125 

Asp Val Met Thr Glu Tyr Asn Glu Ala Gin He Leu Phe Arg Glu Arg 

130 135 140 

Ser Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr 
145 150 155 160 

Thr Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He 

165 170 175 

Phe He Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu 

180 185 190 

Asn Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser 

195 200 205 

He Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu 

210 215 220 

Thr Gin Gly Glu Met Val Asn Asn He Glu Arg Asn Val Val Asn Ser 
225 230 235 240 

Val Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys 

245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Lys Val Met Phe Val Leu He Cys Val 



260 



26550 



270 



(17) iRrM¥6-2 5 2 9 5 

31 32 
Val Thr Leu Leu Val He Leu Gly He He Leu Ala Thr Ala Leu Ser 
275 280 285 

[0 0 3 6] UT<D^ (11) ti. ^1tm(D^^:^^^' *-ro 

(T^y:7^— i^B) (^T^y^E^iJ^^ * 

^ (1 1) 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Thr Asn Asp Asp 

15 10 15 

Gly Asp Thr Ala Val Val He Val Glu Lys Asp His Phe Met Asp Gly 

20 25 30 

Phe Phe His Gin Val Glu Glu lie Arg Ser Ser He Ala Arg He Ala 

35 40 45 

Gin His Val Glu Asp Val Lys Lys Asn His Ser He He Leu Ser Ala 

50 55 60 

Pro Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asp Lys 
65 70 75 80 

Glu He Lys Lys Thr Ala Asn Arg He Arg Gly Lys Leu Lys Ser He 

85 90 95 

Glu Gin Ser Cys Asp Gin Asp Glu Asn Gly Asn Arg Thr Ser Val Asp 

100 105 110 

Leu Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val 

115 120 125 

Asp Val Met Thr Glu Tyr Asn Glu Ala Gin He Leu Phe Arg Glu Arg 

130 135 140 

Ser Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr 
145 150 155 160 

Thr Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He 

165 170 175 

Phe He Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu 

180 185 190 

Asn Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser 

195 200 205 

He Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu 

210 215 220 

Thr Gin Gly Glu Met Val Asn Asn He Glu Arg Asn Val Val Asn Ser 
225 230 235 240 

Val Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys 

245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Gin Gin His Cys His Ser Asn Arg Thr 

260 265 270 

Pro Arg Ala Leu Cys Pro Arg 
275 ^ ^^ra^ V^^mB^(Dmm^^ir, 

[0 0 3 7] UT(D^ (12) (i. '^i^J^^Xi^^/U'^^C ^ 
^ (1 2) 

ATG CGG GAC CGG CTG CCC GAC CTC ACG GCG TGT AGG ACA AAC GAC GAT 16 
GGA GAC ACT GCT GTC GTC ATT GTG GAG AAG GAT CAT TTC ATG GAC GGT 32 
TTC TTC CAT CAG GTA GAG GAG ATT CGA AGC AGC ATA GCC AGG ATT GOT 48 
CAG CAT GTA GAA GAC GTG AAG AAG AAC CAC AGC ATC ATC CTG TCT GCT 64 
CCA AAC CCA GAA GGA AAA ATA AAA GAA GAG CTG GAG GAC CTG GAC AAA 80 
GAG ATC AAG AAA ACT GCT AAC AGG ATC CGG GGC AAG CTG AAG TCT ATT 96 
GAG CAG AGC TGT GAT CAG GAC GAG AAT50GG AAC CGA ACT TCA GTG GAT 112 





(18) 
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CTG CGG ATA CGA AGG ACC CAG CAC TCG GTG CTG TCA (XG AAG TTT GTG 128 

GAC GTC ATG ACA GAA TAG AAT GAA GCG CAG ATC CTG TTC CGG GAG CGA 144 

AGC AAA GGC CGC ATC CAG CGC CAG CTG GAG ATC ACT GGG AGG ACC ACC 160 

ACT GAC GAC GAG CTG GAA GAG ATG CTG GAG AGC GGG AAG CCG TCC ATC 176 

TTC ATC TCG GAT ATT ATA TCA GAT TCA CAA ATC ACT AGG CAA GCT CTC 192 

AAT GAG ATC GAG TCC CGC CAC AAA GAC ATC ATG AAG CTG GAG ACC AGC 208 

ATC CGA GAG CTG CAC GAG ATG TTC ATG GAT ATG GCC ATG TTT GTC GAG 224 

ACT CAG GGT GAA ATG GTC AAC AAC ATC GAG AGA AAT GTG GTG AAC TCT 240 

GTA GAT TAC GTG GAA CAT GCC AAG GAA GAG ACG AAG AAA GCC ATC AAA 256 

TAC CAG AGC AAG GCC AGG CGG AAA AAG TGG ATA AH GCT GCT GTG GCG 272 

GTG GCT GTC ATT GCC GTC CTG GCT CTA ATC ATT GGC TTG TCG GTT GGC 288 

AAA TGA 290 



ATG 


CGG GAC 


CGG 


CTG 


CCC 


GAC 


CTC 


ACG 


GCG 


TGT 


AGG 


ACA AAC GAC GAT 16 


GGA 


GAC ACT 


GCT 


GTC 


GTC 


ATT 


GTG 


GAG 


AAG 


GAT 


CAT 


TTC ATG GAC GGT 32 


TTC 


TTC CAT 


CAG 


GTA 


GAG 


GAG 


ATT 


CGA 


AGC 


AGC 


ATA 


GCC AGG ATT GCT 48 


CAG 


CAT GTA 


GAA 


GAC 


GTG 


AAG 


AAG 


AAC 


CAC 


AGC 


ATC 


ATC CTG TCT GCT 64 


CCA 


AAC CCA 


GAA 


GGA 


AAA 


ATA 


AAA 


GAA 


GAG 


CTG 


GAG 


GAC CTG GAC AAA 80 


GAG 


ATC AAG 


AAA 


ACT 


GCT 


AAC 


AGG 


ATC 


CGG 


GGC 


AAG 


CTG AAG TCT ATT 96 


GAG 


CAG AGC 


TGT 


GAT 


CAG 


GAC 


GAG 


AAT 


GGG 


AAC 


CGA 


ACT TCA GTG GAT 112 


CTG 


CGG ATA 


CGA 


AGG 


ACC 


CAG 


CAC 


TCG 


GTG 


CTG 


TCA 


CGG AAG TTT GTG 128 


GAC 


GTC ATG 


ACA 


GAA 


TAC 


AAT 


GAA 


GCG 


CAG 


ATC 


CTG 


TTC CGG GAG CGA 144 


AGC 


AAA GGC 


CGC 


ATC 


CAG 


CGC 


CAG 


CTG 


GAG 


ATC 


ACT 


GGG AGG ACC ACC 160 


ACT 


GAC GAC 


GAG 


CTG 


GAA 


GAG 


ATG 


CTG 


GAG 


AGC 


GGG 


AAG CCG TCC ATC 176 


TTC 


ATC TCG 


GAT 


ATT 


ATA 


TCA 


GAT 


TCA 


CAA 


ATC 


ACT 


AGG CAA GCT CTC 192 


AAT 


GAG ATC 


GAG 


TCC 


CGC 


CAC 


AAA 


GAC 


ATC 


ATG 


AAG 


CTG GAG ACC AGC 208 


ATC 


CGA GAG 


CTG 


CAC 


GAG 


ATG 


TTC 


ATG 


GAT 


ATG 


GCC 


ATG TTT GTC GAG 224 


ACT 


CAG GGT 


GAA 


ATG 


GTC 


AAC 


AAC 


ATC 


GAG 


AGA 


AAT 


GTG GTG AAC TCT 240 


GTA 


GAT TAC 


GTG 


GAA 


CAT 


GCC 


AAG 


GAA 


GAG 


ACG 


AAG 


AAA GCC ATC AAA 256 


TAC 


CAG AGC 


AAG 


GCC 


AGG 


CGG 


AAG 


GTG 


ATG 


TTC 


GTC 


CTC ATT TGT GTA 272 


GTC 


ACT TTG 


CTT 


GTG 


ATC 


CTT 


GGA 


ATT 


ATT 


CTC 


GCA 


ACA GCA TTG TCA 288 


TAG 
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[00 3 9] UT(D^ (14) ^/cS'Jo-r^'^^^t" ^mm^^iTo 

S (1 4) 



ATG 


CGG 


GAC 


CGG 


CTG 


ac 


GAC 


CTC 


ACG 


GCG 


TGT 


AGG 


ACA AAC GAC GAT 


16 


GGA 


GAC 


ACT 


GCT 


GTC 


GTC 


ATT 


GTG 


GAG 


AAG 


GAT 


CAT 


TTC ATG GAC GGT 


32 


TTC 


TTC 


CAT 


CAG 


GTA 


GAG 


GAG 


ATT 


CGA 


AGC 


AGC 


ATA 


GCC AGG ATT GCT 


48 


CAG 


CAT 


GTA 


GAA 


GAC 


GTG 


AAG 


AAG 


AAC 


CAC 


AGC 


ATC 


ATC CTG TCT GCT 


64 


CCA 


AAC 


CCA 


GAA 


GGA 


AAA 


ATA 


AAA 


GAA 


GAG 


CTG 


GAG 


GAC CTG GAC AAA 


80 


GAG 


ATC 


AAG 


AAA 


ACT 


GCT 


AAC 


AGG 


ATC 


CGG 


GGC 


AAG 


CTG AAG TCT ATT 


96 


GAG 


CAG 


AGC 


TGT 


GAT 


CAG 


GAC 


GAG 


AAT 


GGG 


AAC 


CGA 


ACT TCA GTG GAT 


112 


CTG 


CGG 


ATA 


CGA 


AGG 


ACC 


CAG 


CAC 


TCG 


GTG 


CTG 


TCA 


CGG AAG TTT GTG 


128 


GAC 


GTC 


ATG 


ACA 


GAA 


TAC 


AAT 


GAA 


GCG 


CAG 


ATC 


CTG 


TTC CGG GAG CGA 


144 


AGC 


AAA 


GGC 


CGC 


ATC 


CAG 


CGC 


CAG 


CTG 


GAG 


ATC 


ACT 


GGG AGG ACC ACC 


160 


ACT 


GAC 


GAC 


GAG 


CTG 


GAA 


GAG 


ATG 


CTG 


GAG 


AGC 


GGG 


AAG CCG TCC ATC 


176 


TTC 


ATC 


TCG 


GAT 


ATT 


ATA 


TCA 


GAT 


TCA 


CAA 


ATC 


ACT 


AGG CAA GCT CTC 


192 


AAT 


GAG 


ATC 


GAG 


TCC 


CGC 


CAC 


AAA 


GACBftTC 


ATG 


AAG 


CTG GAG ACC AGC 208 



[0 0 3 8] }^T(0^ (13) {i. m<D'^^^^^''^^^ 
S (1 3) 



(19) 
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ATC CGA GAG CTG CAC GAG ATG TTC 
ACT CAG GGT GAA ATG GTC AAC AAC 
GTA GAT TAG GTG GAA CAT GCC AAG 
TAC CAG AGC AAG GCC AGG CGG CAA 
CCA AGA GCT CTT TGT CCT CGG TGA 
[0 0 4 0] WT. ;*:^0>^^-oV^TM^Cf^^i-^o 

y T >^ y /wT ^ h'^ji^m^mmm^ <t ^ ) (D^^m\z. 
fi. 2 0 ?^j:v>b 3 0 r ^ y ^^S(7>^7kttMfiK<^Ba^y 

[0 0 4 2] j:b'*^/w:7.r >^(i> fetf$:^>^v^fcm^^fe 

-5o ^ti. m%m^m(Ofhm'^m^^^^x\x^ ^t-^/v 

[0 0 4 3] ^<o^o\^. ^t'^-=e/v:7^ %mMi^ 

[0 0 4 4] ^fd. '^57;:^O^t:'*^/^>^>r ^-^s t hCO 

t^^Y>^ W}mmtm'^s:-^x^^<^^^^x\^^^^x 



36 



ATG GAT ATG GCC ATG TTT GTC GAG 224 
ATC GAG AGA AAT GTG GTG AAC TCT 240 
GAA GAG ACG AAG AAA GCC ATC AAA 256 
CAG CAT TGT CAT AGC AAC CGT ACC 272 

280 

* [0 0 4 5] i^mmmhi)>^m\^t:.:^^'=^;^^y ^ 
y^^^^mi^. v^-mt. Tis<^>^ (2) xm^fh^T^ 
/m^m^T^j^m^^mx^x^x^x^^^ ^(dt^ 

10 m^^^^ht^^t^^f^. 

^ (2) 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys 
[0 0 4 6] ^tL^ Z.<D:^\f^7Vy>(ly^^mK^m^ 

-cv^-5/c^^). ^ (1) x^^fh^m.mum<o^^m^':f 
Tt^ite^^^w. wi'&x^^z.ht'^ii^t^^it.. 

20 S (1) 

ATG CGG GAC CGG CTG CCA GAC CTG ACG GCG TGT AGG 
[0 0 4 7] :2^^§g<^3it:**^>rv:7^>'f^, )u<W^<DWi 

^'^^^^z.hx^-mo^x^yfi^w 

[0 0 4 8] ^/t. ^t''^/i-:7^>'$rn— Kt-^itfe^^ 

[0 0 4 9] — 

[0 0 5 0] (mRNA^^ISM) ^/S^ /hM. 

40 mm. ^^(r>i^m<Dm^%m^. fc^v^t^ra^m* 

^^^^'T'TjN^i^'^-rXU. -^b-C. Ch i r gw i n 
CB i o c h em i s t r y, 1 8, 5 2 9 4 
-5 2 9 9 (1 9 7 9) ] tc^eSoT. m^fb-fe^^^^A^Si 

^RNA^ttJSibT^BI-r^o 

[0 0 5 1] ^J^Stm. y=^j-?v^^. ^^y-zv-ttm 

^RNA^rftjaU. rtL^^y:^^' (dT) -fe/i- 
*50 O^b'^/V-y'^ >c7>mRNA^^tf7Ky (A) ^^mR 
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NA [poly (A) mRNA] ^^gfb. mRNAffif 

[0 0 5 21 rcOmRNASP^Mil^t i^T 
t^H^xE-r^iitpx Hu y n h b^5«^l-TV^^::&S (D 
NA Cloning, IRL Press, 49-7 
8 (1 9 8 4)] t^^oT. c DNA^^:/'7 V—^i^ 

^ :i i: b'^^/v:7 ^ y n — ^yv-fct 

^^ffiV^T. Young h(D^m [P r o c . Nat 
1. Acad. Sci. USA, 80. 1194 (19 
8 3) ] \Z.^^^X. c DNA<D|fflIRK^^Si#:<7>^^<7) 

[0 0 5 31 (mim) ±IE-eiiMbfcmRNAp 
>PUx.(-f. (dT) ':f'7^'^-'^<DZf'7-(-r-' 

DNA^^^^-r:/y ^-rx^ii:. is?^^^^. j^-o^dn 

Ai^ y 7^ ^ I ^^V\ G u b 1 e r h(D:^& CG e 
ne, 25, 263 (1983) ] {cm\ 2:*:^cD 

NA^-e-^-r^c 

[0 0 5 41 (B2m) »:V^'C. #fetX.fccDNA^ 
OMffi*^-. E c o R I ^CO»^§]»Ti^>f h^}im^^ 

[0 0 5 51 ms^m) _hia<^c DNA^^^a.nrtg 
[0 0 5 61 (^4^) JilST*# A, :7r 

I I /V K ( S t a t a g e n e t±) if • 

[0 0 5 71 (msmm) mm^mms i a c 

h t-^yiX K (IPTG) t^:H^m^^^X. Ml^W 




(20) ^M^6 -2 5 2 9 5 
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K-r^ cDNA^^. ^a(-¥glt-^r ^;^5-e#^o 
(mRNAOl^W {m4^m) "^Xl^^ ±f^tm 

[0 0 5 81 msmm m^^mm^^m^m-r^ 

[0 0 5 91 #fe»ny^c^t°^/v:7>r Ki"^ c D 

:5cDNA^^^M'r'5J3'Jco;^fti:UT. /Ky;^^—if 
. ^cii — • y r^S^i^a (PGR) m [Me t h o d 
s Enzymol. , 155, 335-350 (19 
20 8 7)] t>lh^o 

[0 0 6 01 irfj:t>^^ ^ t°^>'i^:7>f V(^it>E^(^. » 

^ l^<D0mWi^Miy'^^ti c DNA<D±6SSa^J4^"e> ftfe 

mss. ptiufccDNApt;iiPx.. TKy if-effi« 

l:''^/Vy^^:x<^=tw-Ki--5 c DNA^#^r i:1>RrffiT* 
30 fe^o 

[ 0 0 6 1 1 ;6^< bT#^tt^ c DN A<D^^{i:. 

h/^ i n V i t r o(^)^eaiK^x 
Aft:6?JlC(i. Nature, 329, 836-838 

(1 9 8 7) \cmm^tiX\^^^X^fJ:. TyV^V;^:^ 
:x./V(D3mMm^X(DmWm. ^^V^fi, ^DNA^P 

UCi 9^<^:/^;^^ va):fxi^^^—a)Tm^Wimm 
t^=i K^^ATGi::7^-X^^;b^T^Jggbfc^e^^ 

[0 0 6 21 ^^co^:^ t^^/V':7 ^ i: iRl^o^t^^^W 

^>SV^T§]»fb-Ct<};V^^S. ii:t:'^7V:7^>'^n 

50 #^;^l^fi^*t^.?'^v^;$^ mi^^"^^ 
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[0 0 6 3] **1^T 5 /^Sa^J^^tf$i5^^# 

[0 0 6 41 5ga?^i:-<^^-l-5a^$nfc^^^-^fc^ 

[0 0 6 61 ±ji^(o^mJomx'^hi\.fz.^\^^'^;i^y >( >- 
[0 0 6 7] JblB<D^S*fe"e#btvfc:i^ t'*^/v:7^ :/ 




(21) ^#M^6-2 5 2 9 5 

40 

[0 0 6 8] =i^\^^^J\^y ^l^\z.^'r^ii^^) ^TJ^^/vifi 

[0 06 9] y x2^'rjv^W'W^':h&\^. 

$i5^)^siibfcikM4'(-. ftmm\^^<m'^'r^^^m 

[0 0 7 0] J; 19 J.ft:«J(^J^. y ^^«^ll*:^7K 

(PBS) ^-coS^Aiii^^R. mm'L.fzs^mnM^. m 
m\^x^ mm\c^ 2-2 1 0»(;i»[Hiig^u 

^1 0 O'-S 0 0'^'Y^a>/^^/»)ifelS^(-^c?^ 
30 J:9(--r^<^^W^bv\ 

[0 0 7 1 1 ^fe^^f^m^0l()^^^^Jfil?S^^5tbs Jfiltt 

40 ^^^z^hmx^^o 

[0 0 7 2] *^PJC0^y ^ ^/V-^flsiMag^rfet^. 

^zcn— ^^JISt^^$-»i:Tia'a'^J5& (^^^:/y K- 

:/y K— ^c?:>^n — v^^jltRU. 
-Wb^tbfc^^'<:/y K-' ^t-*!:!?. g6t)^i~S-=ey 

50 [0 0 7 3] m^^^^f^^mi^^mwi^. wmk^\'c^^ 
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[0 0 7 4] ±mi7ii^M^mmtm^^ti^^^^—^ 

3X63Ag8(ATCC TIB 9).P3X63 
Ag8. U. 1 (ATCC CRL 1 5 9 7) . PS 
/NSI/l-Ag4-l (ATCC TIB 1 
8) . Sp2/0-Agl4 (ATCC CRL 15 
81) . FO (ATCC CRL 1 646) . P3X 
63Ag 8. 6 5 3 (ATCC CRL 1 5 8 0) . 
S194/5. XXO. BU. 1 (ATCC TIB 
2 0) ^5/ ht;i:^tt5YB 2/0 (ATCC C 

RL 1 6 6 2) ^d5^>^^tb^o 

10 0 7 5] ±mt7ii^m^mmt^^v2-^mmt(Dm 

S:*:&?Jtc{i. ^A^<D^m. m^\^. ^/i^:^^ 
(Milstein et al. ) (O:^^ [Methods Enzymo 
1., 7 3, 3-4 6 (1 9 8 1) D ^t-?PC'Cm^# 

(PEG) . -fev-^-r (HVJ) 

[0 0 7 6] tni^m^mmt ^:r.x2—rmmt(Dmm^ 

V\ ±tm'^^<7)iS^tl.X\^. ±U^^r2 — 

-rmm<DmM\^iS.m^fi^t(u^RFMi ~i e 4 ois 

[0 0 7 7] m-^\^. ±ut7ii^M^mmt^^r2^^m 
mk<Dm&M^-s ±mmm\^xx<m^L.. ^i?)3 7^ 

SSlciPMLTtPEG^^K. ^Jx.«. ^^^J'-T-ilOO 
0 — 6 0 0 0@ffi<7>PEG^. mWi^mi^. ^3 0 — 6 

0% (w/v) <Dm&xMk.x. m'^^i^'^^^t\^^ 
^fft>ti^o m^^j:mm^mikmDnvx. m^t^ 

[0 0 7 81 nhti^mM(D^^^:fv v—^(D^m\^. 




(22) ^M¥6-2 5 2 9 5 
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:/y K— ^^^co^Jia (*ffi^»ffJiS^) i>^^mT^(7>{z. 

[0 0 7 9] mm^w^<o^m\^. m^^it. e l i s a 

(enzyme— 1 inked i mm u n o s o 1 v 
e n t a s s e y) mti:}f(D^ -^t^Stft^^^^Wl-ffl 

10 ^/vfet>f*:j (;Hc) R&D:^^^^^^^^^^^??, p3 0 

ipx.Tfi. ^fe#L. mm^. um^t\^tcmm\z,x 

^wmx^^o i^. ±mtkm\c^n^t7imhi.x\'±. n 
20 m^Si® ^^ff ^ b < ^ffl-e^ 

[0 0 8 0] LT#btb^FfSO^/^n— ^/V^ 
L. -?:<^)^«±^i:LT. fe^V^t:i. ^^-Tz/y K— 

[0 0 8 1 1 LT#^tb^;*:^P>^07Ky ^n—' ^/v 

Kmmx^^o MS^^^mm^m (r i a) . »^ 
^fesao^fe (e I A) . ^^mi^mm(Dmm(o^^^m 

[0 0 8 2] 

[ii5S^!i] i^Tt-^sfe^j 1-14 ^m^fx:^mm^x y) 

)n.^h<DX\^t^:\^\ 
[0 0 8 3] 1. -r^::^^\i°^Ji^y'^>'\^Mi-^^y^ 

a) i^^tjimtvx^ :3^\i''^/uy^i^^m^mmm^^ 

50 o•^T^;^J5&ilC^XS^J§a^fflV^/Co ^^^^T*ig«LfcP^ 
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1) -5) (ommr^%^mm(o\c'^'^^:^}^%hW:i^ 

[0 0 8 4] 1) liimi 3Bn(01 CR-r^:^ (0*^ 

2) 1) xmm\^tc'^^^^}^Rmmm^o, 2 5%h 

yz/v-V, 1 OmMCaC l2^^tpHEPES-/^:x 
^:^m (pH7. 4) 4r*#Tl 

hbfc^. 2 0 M g/m 1 CODNAa s e ^JnxL 
'Cv^o< I? t'-^>^7^>r ^(Cj;i9. v-- 

[0 0 8 5] 3) 2) <o^Jls®l®^K^^£^£^'L^^ll'r^ 

^j^^^i^fe^ — (DME) ^^^AF12ig*0 
1 : lil-g-^Jte (DUmM) ^m\^^fZa 
[0 0 8 6] 4) »»tm^JiS^^ii6'C^5fc#m. 100 

0 r pmX2i^mm^L^1^m\^. '^hfhtiMMmm<D^l^ 
Vt^h'^-( ^X2\f^y h^m\^Xl 0 0 n l-fo^K 

5) 3 7t:. 5%CO.^#T'C4 0M^^U:^JifBK 

[0 0 8 7] ^<Dmmm\z., mWi(Dy^^i^v ^-^zf 

(Freund complete adjuvant. Di 
fco Laboratories. Detroit Michigan USA ) ^^JP;?. 

^<m:^\.tL\,(r>^^ Lewi s^^yh(:i«KrtS 

Lewi s hJcS-^uy^o ft^S^<0 3 gmt-v n 

-^^^^^^n— ^«Bj8S^P 3 X 6 3 Ag 8. U. 

1 (ATCC CRL 1 5 9 7) ^ffllSSJ-g^b. W 

:/y Y—^m^mz.o 

[0 0 8 8] #?>ttfc/^-r >^y K-' ^P^. mi5<?5^JS 

:/y Y—^(D^xi->^^ ^(D^mxmmx^fLo -r^^t? 
-^c^^r^y-^v-^^irLT. mm.^^x^m\^fzLm% 




(23) 4#MT6-2 5 2 9 5 
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^y/^^mm.^ hy^7i.-7Kyr^y/wT$ K^/i-s^acSb 

(SDS-PAGE) -eg^bfcm-#^6^t-m^t-^. 
Westernblot^JCj:t). ^y>^n— f/Vfet^ (^^^:/y 

[0 0 8 9] 1) -»::^^y-:=^>^:«;K^-e. 
<J1. ¥€-ei 0%^J§&iljfii«^^tfDHJ^iteT*4 
ig«bfc'^!>;=^J9&il^^fflJ9a^. :&>:r2%SDS ( K-r 

LT K^y VmxifiW'Rjl^^m^fZo Vy h 

y by— XitOB i o-Do t 

b 1 o t t e r^fflV^T^TV\ ^ b a-fer/l^u— 

20 -fV Y—-rmm±M. HRP Oi^-;^ ^ ^^y^^ 

[0 0 9 0] 2) z:^^^ y — c::^^>>^ ; L a e mm 1 i 
it>(D^& [Nature, 227. 680 (197 

0) ] ^c^^§v^. 1) xm^^^ftmrn^^mmM^mmmmm 

^SDS-PAGEffl1^^^7'/^IK^;l;DPx.. s^m^M 

30 4--2o%^9^j^>h^/^xmn^m^notio 

e 1 T. C. SOS^M^Mm^M^K^mX^X. 

;;?7— ^1 S 0K^;vV^^(D^W<O^'^^;^^y ^ XO^^-^ 

40 [0 0 9 1] MJr:. ^^h<D^y ^X2^-r/l^1^i^(Do 

n — VI 2 (c 1 o n e 12). ^ 7 n — ^/V-^^* 
^MC-1 (mAb 1 2 ^iB-r^^^^fe^) ^^f^tt 

1 0 13 9 ^(Dmm. /hj») co-^'^^xji&iim^ 



(24) 



#B§¥6-2 5 2 9 5 
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[0 0 9 2] M^t UT. :?^n— ^/v^flcirl^^co 
(D^mmz-m^^tco ^/^n— ^/vSiflcMC- 1 (mA 

b 1 2) ^^pb/c^g-e-^^a B^mmwfi^. m i 
mm wjia^^s /hJKt:^6o?i^j*^) $i^Tv^^<^^c^ 

L. MC-l (mAb 1 2) <D^^T. irf3:^'h. ^t** 

[0 0 9 3] b) JilBa) X'^^thfc^u — Z^l 2^. 
am Fl 2(D^mmi^mm (DH) t^r. 5%^m::«/ 

immmmir^:ztx^ mc-i (mAbi2) 

rtte>^. 5 o%«^r:x^^»>^-c;SWU. 
PBST*^Wm. ^^5/ h I gG;^;^A (r^ V:^:^^ 

[0 0 9 4] 2. '^!>;^^t''^/V>^>r :/c DNA<^*flt 

-^i^^^^jg&j^ra^m^fflJts^-^iiMb^niRNA^. ;ry=f 

(dT) -tryi-n->^;^^J.tcJ:i9«»[b. r^x^W^^ 
3|£fibT. a, g t 1 1 (r'^i^-Y^I±) <^>^T% cDN 

[0 0 9 5] mRNAOI^«^i»:<7:>^^C^Tofc, 
lHli(Xbs 5. 5M^rc=ii^r^A^;r->T^— h (GT 

c) mm^x^ jKy ^^^M^^i^-^-fif-"^fflv^T. 

^ (1 5) 

GGGCGGGCGG GaCTGCCGT GGCAGCGCCT 
GACCCCGGCA GCAAGAGGCG GCGATCGGGC 
CGGCGGGTGC CCCGCCCTGC TGGCCGGTGG 
CGTGTAGGAC AAACGACGAT GGAGACACTG 
TGGACGGTTT CTTCCATCAG GTAGAGGAGA 
ATGTAGAAGA CGTGAAGAAG AACCACAGCA 
AAATAAAAGA AGAGCTGGAG GACCTGGACA 
GGGGCAAGCT GAAGTCTATT GAGCAGAGCT 
CAGTGGATCT GCGGATACGA AGGACCCAGC 
TCATGACAGA ATACAATGAA GCGCAGATCC 
AGCGCCAGCT GGAGATCACT GGGAGGACCA 
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^T±v—V (CsTFA) -0. IM EDTAM^A 
^(0±.\Z.±M(Dm^^nm\^. 2 3, 0 0 0 rp 
m. 1 5*lC-e2 4^rajS-L-L. R N AO-<l-^;y h ^# 

tLo m^. ^"^^Y^AM GTcm.\^m^\^. lo, 

0 0 0 r pm. 1 O^J^Ffl^Om^L-T'^^^^^^bfCo ± 
m\^\Mmmi 0 0 \ ^^^y— yt-Sml ^JP;t- 2 
0X:X3mmBW^. 1 0, 0 0 0 rpm. 2 0^5^^]^ 
'^L. #^tbfcRNAO-<i-^^ h^TE (Tr i s -H 
CI lOmM, EDTAlmM) 

10 fCo 

[0 0 9 6] M(-s IM Tris (pH9. 0) 1/ 

1 0^&». 5M NaCi l/5 0f&«. 10%SD 
S l/20f&». (0. IM Tr i s- 

HC 1 (pH9. 0) mm l/2ft». ^x2X2tsjVM. 
' ^ Vr ^)VT?V^—)V (2 4:1) l/2f&fi^;tlPx. 

X 1 O^^r^MMm. 3 0 0 0 r pm. 1 0 

T ^fVr ;V::x^;V^%V^7LXn^(nWfF^"^-:>ft.^ 
SMg^^-^ h y !>A 1/1 Of&*. 

20 2. 5fg4SriPx.r. ^?pm. -2 ot:t?i o^ra#H 

U ISOOOrpm. 1 0^ra^^5s'il-'eRNA(^-<^' 
5/ h^'^fto 

[0 0 9 7] I g t 1 ir>NA\cm.^^^th'ftm^'-Cy' 

^y— :^jK«Yio9o (T-r->^M±) \^mvtk^ 

I PTG^:^— h bfc^ hn-fe/l-n— JTLj^-T^ZT^W— 

c DNA0i^o5^. HJSFdl T#^>ti.;rc 

g t 1 ico^n-v-^^^fUbyco *^ 
#btb:^^g t 1 Xib^hWMX^fz.^'^^'e/vy ^ c 
DNA»fK'^:^t^-:/t bTx X g t 1 IO^^IrI^^^ 
^^-e-a^J^b/SiX g t 1 0 (T-^->-rAt±) c7>cDNA 

^-r:/Ty-^. w*^i^y— ^>^^u rtso^ (i 

DNA^^UbfCc 
[0 0 9 81 



GCCCGAGGGA 
CACCGGAGAG 
GGATGCGGGA 
aGTCGTCAT 
TTCGAAGCAG 
TCATCCTGTC 
AAGAGATCAA 
GTGATCAGGA 
ACTCGGTGCT 
TGTTCCGGGA 
CCaOTGACGA 



GGGCGGOXiC 
TGTGCGGCGG 
CCGGCTGCCC 
TGTGGAGAAG 
CATAGCCAGG 
TGCTCCAAAC 
GAAAACTG(rr 
CGAGAATGGG 
GTCACGGAAG 
GCGAAGCAAA 
CGAGCTGGAA 



GCGGGGCCAG 
GGCAGaGAG 
GACCTCACGG 
GATCATTTCA 
ATTGCTCAGC 
CCAGAAGGAA 
AACAGGATCC 
AACCGAACTT 
TTTGTGGACG 
GGCCGCATCC 
GAGATG(n'GG 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 





(25) 



^m^e - 2 5 2 9 5 
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AGAGCGGGAA GCCGTCCATC TTCATCTCGG ATATTATATC AGATTCACAA ATCACTAGGC 720 
AAGCTCTCAA TGAGATCGAG TCCCGCCACA AAGACATCAT GAAGCTGGAG ACCAGCATCC 780 
GAGAGCTGCA CGAGATGTTC ATGGATATGG CCATGTTTGT CGAGACTCAG GGTGAAATGG 840 
TCAACAACAT CGAGAGAAAT GTGGTGAACT CTGTAGATTA CGTGGAACAT GaAAGGAAG 900 
AGACGAAGAA AGCCATCAAA TACCAGAGCA AGGCCAGGCG GAAAAAGTGG ATAAnCCTG 960 
CTGTGGCGGT GGCTGTCATT GCCGTCCTGG CTCTAATCAT TGGCTTGTCG GTTGGCAAAT 1020 
GATTGCGTAG ATGGCGCTGG GTGCTTGCCT CTCCaCAGG GTGGCAAAGG TGATGTTCGT 1080 
CCTCATTTGT GTAGTCACTT TGCTTGTGAT CCTTGGAAn ATTCTCGCAA CAGCATTGTC 1140 
ATAGCAACCG TACCCCAAGA GCTCTTTGTC CTCGGTGACT CCGACCATAC CTGCAGCTTA 1200 
GTCAGCATCC TGTCCTTCCA CGAGTGAACC TCAGACTCCA GGGCTAGCGC CGAGCACTGA 1260 
GGTTTTTATT GGTGATGAAG AAGAAAGCAC CGCAGAGGTT TCGTACCATG AAACACCGCG 1320 
AGCCCAGTGG ATGCGACATG CCAGCCCAGA GAGCaGGGT CTCTCTCAAG GACACCACAG 1380 
AGATTTCACA ACAGTGGCCT TGCCTTGGTA GCTTTGAAAT AGGAATGATT GAAAAAGCCT 1440 
AATTTTTAAA GACAATGTCA GTGTTAAAAA TGTATGTTGT GTGTAATTAG GGTGTGCTCT 1500 
GCGCTCAGCT GGCAGTGCTG ACGAAGAGAC TTCGAGCCAG GCCTGATCTC TGTTCATGTC 1560 
TTGTTTGCAG AATCATCACA GAACTGTTTT GTAAGGCATC TGTAAGTTAA GTTCCTTAAT 1620 
CTATTAACAT CTAAACTCCC TTTCTAAGCT AGACACTGCC TTGCGAAGGA CAATGGGCCA 1680 
GCCCCXKKX:A AGCATGAACA CTGCCTTACA GCCCCTCAGG GCCCTTCTAT AGTGCCTTCT 1740 
GGTGACCCTG ACTAGGAAGT GTGAGGGTCT GAAGAGCCTT GAACGTTAGC TCACGGAGGG 1800 
GACAAGCAGT CACATGCCGC ACTCATGTTA CTCTCCCTTG TTCATGTGAG CTGATGAAGT 1860 
CTCAAGGCAA GGCGACAGTG ACGATGGACC AAACTCGGTG CTCACTAAAC TCAAGAGAAT 1920 
GGCX^CCGAGT ACATAGCCAC TCCTGGATGG CACCTGAAGG ACCAGGTCCT CAGCCCAACA 1980 
CCCACGAGTG CCCAGAGTTC CTAAGAAACC ATGAAGTGTG GGATAAAGCT GTGCACTGGT 2040 
TTACACTTGT GAATAGATGG CCCAGCGACC AAGTATGTGA AGGATACCAT GACTAGTGAA 2100 
CTCTGCCAAC TGaGACTGT GATGAGTGCT CACTCTACCC CAGCCTCACT TGGTGGGATA 2160 
TGACGTAGCC ATGCCGGGTC AGAACACCAA GTGTGAGCAA GTGCTACTGA ACTATCTAAA 2220 
AACCATGATC CmCAGTGG TAAGTGTGCC ACACTGTCAC CTCCTCACAC CTTCTGGTCT 2280 
GACACCCCAT GTGCCGAGAG CTACTGCAGC AGGCTGGGCT GTGGGTCCTG GTCTAGAGH 2340 
AGCCTGTAGT GCAGCCACTC CTGGCTGATA GCTCACXXTT CCGCAACCGG GAGCTCACCC 2400 
TTCCTGCCTG GAAGCTCACA CTTCCTGTCT GGGAGCTCAC CCTTCTTGCC TGGGAGCTCA 2460 
CACTTCCCGT CTGGGAGCTC ACACTTCCTT CCTGGGAGCT CACACTTCCT GCCTGGGAGC 2520 
TCACCCTTCC CGCCTGGGAG CTCACACTTC CTGCCTGGGA GCTCTGAAGA TGAACCTGGG 2580 
CCTTTGCAGC TCACCCTaC TGCATCAGTC AGTGCCATCG GATTTAGCTG CAGAGACCAT 2640 
GOGTACCACC CAGGCTCCCA CCACCCACAG CCAGGTGTCC CTCCAGTCCA GCCTGAGCCC 2700 
TTGGCCTGCA GTGTGCTCGC AGAGCGCTCA GGAGACCTCT CGACCAGGCA GGCAGCTGAA 2760 
TCTGGATTTC CAGTGAATCA GGGGTGTGTG GGTGACTGAG TCAGCAaCC AGATACATCT 2820 
CTCTGCTGAC TTCATAGCCT ATTTAAAAAT ATATTTACAG ATTCCCTTGT TACCTTTTCC 2880 
AAGCATTTCT TCAAATATTT TGTGTTTACA TTAAAAAGTT CTCAGAGATG CAAAAAAAAA 2940 



[0 0 9 9] ^ (15) (DcI>NAmm<Doh. mm\^ bfc^. PBS. DH(CT-h:^^fe#bT. 

T^/m^^mm^n^mm-i. l 5 3#g;6=^^ l O l 9 40 MC-I (mAb 1 2) H^-fbrz^^y^Vl O^I^ML- 



mMi^fz.&&mm^. mm^ (12) :i(^cdna 



[0 10 1] b) I CR^^:^^i^ mmi 7 0 



it 



[0 10 0] 3. '^^:^:^}^^^/Uy^^l^(DmM 



a ) mmm i xm htitz.mm'^ /^r^ — ^^i^^^im c - 
1 (mAbi2) ^y:7^n/^/-/K ^^mmmm 
^m-^m^ (PBS) x^^vtiTy-c^ji^i 0 (^m 
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[0 10 2] 4. i!]ffe*fflj!art-eoa^t''^/i-:7^>'(D'&^ 
2 ^ ;rtfc 5^ ;^ ^ t°^/v :7 ^ c D N A ^ . 

— p0actCAT9 [Gene, 48, 1-11, 
(1 9 8 6) ] <DH i n d I I I -Hp a iMmUR^ 

H/3T3fflj5a (ATCC CRT 1 6 5 8) \Z,mA 

H/ 3 T 3 <}; «9 ^fg-m 1 0 f&#5^V^40^ t'^/V:7 ^ ^ 
^^^L.TV^-5:^i:;6N mm-t^^/c (IDS) o ^*:v^-c. 

[0 10 3] 5. t: h^t:''^/^:7^ :xc DNAcO^H 
t hJ§&S;$»^P>PMb;rcmRNA^. ;ry::^ (dT) ir/u 

g t 10 (T-7i/-Yi^tt) <^^T% ^ffi CHuynh 
TDNA CloningJ, IRL Pres 
s, 4 9-7 8 (1 9 84) ] ^ cDNA^-T:/ 

[01041 tO(c^ 1 2 ^P5^. u :/]^^:7^ h 
(;i^^-S^1irTDNA^5^U^ t)x 0. SM-NaOH-CD 
NA^Sr^tt^-^Ts ''P'C^^/^bfc^^S0II2-e#6>^ 

:/^>^€r. ^S^. ^^cDNA 

[0 1 0 5] #^ttyhcDNAti. mllS^ (3) iC^iS 

-r-St v^rt— Ki"^. milB^ (6) \c 

[0 10 6] lRl#i-bT. BUfSit (4) . (5) \C 

tv. ttilB^t (7) . (8) l;i>*jS-r^:^«iH?^'J^ia 

K^^irbT^^x -^O^SJi. -^tt-^^tt. *^2. 9:^ 

—:^^?vnmMm^^'o'^u^f^fTL (1114) o 

t h3it*'^/v:7-<>-c DNA(7>fflf^^e»(i:. ^M^!l2 
-e#bt^fc:-?^^;^J^l:°^/l-:7^ ^-c DNA<^-^ft^ 9 0 

[0 10 7] 6. •^'^:^^yf'^?\^'7>^> (T'^yy:^'-' 
AA, B) cDNAO^BI 




(26) 5 2 9 5 

50 

(dT) iryV'a-;^;^^^(-<t t)Jff®iUx ^ti^iti^U 

>r>'cDNAo^gs^?To;fc^^. '^mm<omf^^^^ 

fix -^tt^^tt. Jf^3. 0. 2. 9. 2. 8^u-<— 

[0 108] :itte>Oc DNA<7):fiSE^lJ^p-^fc^ 
^^<0\,(0\t. ^iS^J2^#?>tv/c-^!>^^t**^/V 

10 yur—J^hX^X^ HtilB^ (1 5) <Z>9 4 2#g;6:^f> 1 0 
6 6»gC>ffiSBE^J;65Hy^$ttfc:^S*^2. 9^a-<- 

^<^r^y:7^— ixA^. fluia^ (i 5) o9 4 2#@ 

ii^hWl 7#gomSBH?fJ^5giJ|^^ttyh^g*^2. 8 

fCo BU^tix mfffi^ (15) (0\^ 3#S^-^9 4 1# 
i^-C^. 1 0 6 7#@;&^b 1 1 4 l#g*-CC>:^SSa 

[0 10 9] C<^c DNAgB^JtC. ^^Jl:=i KVSiSS^ 
ii;flP bfcigSgH?lJ(^ . tulE^ (13) tc. rt^cDNA 
20 d^nw-K-f-^^ggt^^ StiSS^ (10) -^tt-iett. 
>fct;St-So m^J^. flulB^ (15) (0\^ 3#g^^b9 
41#g^-C^. 1 1 2 8#g;6^^ 1 1 7 5#i^-CO 

c D N ABa^J^;i)^lh =r K V 3 :^s^ii;bp bfcffiSia^J 
t*. iuia^ (14) ic. rOcDNA;&5:=i-K'r^Se 

ffEflB^ (11) ^EtiS-r^o 
[0 110] fc ^^^JL^^otb^^a^^lov^Tt>. # 

^/v:7^ :/c DNA^. :^gti-^r i:;&5-e#^o 

30 [0 1 1 1] 7. :J^\f^;V:7^>\^^^m±^&Wr^<0^ 

n 

mMm 4 b ttfc^ t*^/v:7 >r >^ b ^ v-^ :7 :n >^ V 
fe:5V^^i:«^3g(DN I H/3T3^J5St. 

oft. m^mBX\ M^fLSN I H/3T3*fflJ9S^fflV^fc 

40 J^ffl 5 i^m^mir^h<DXh^^ t f>mmx 

^fco ms\^. imm"^(Dm)i<D^M^s ^fc. gi6 

[0 112] 8. Mmm^X(D::i^}l'^/\-'7 >C ><D^^ 
luscr iptll^i?^:^^^ (Stratagene 

%tj;i9«A) o/Ky ^n— c:^>':/-y--r hic^i^iz.^. r 

NATKy ^ ifs RXJ^S tratagen e^±M<^rn 
CAP™RNAC a p p i n g Kit trflJffl bT. ^ 
50 b^^yl^^'-f ^-mRNA^-a^^b/Co ^f^ttfcmR 
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N A S - ^ >'<D^tETX-^'^^mV^05k^'7 

[0 1 13] -B^^Ufcfc h j^i:*^/v-:7^ ^^(i. miia^ 
(3) t;i>EtiS-r'6 2 8 8#loT^y^gE?^iJ-eS^tt. -le 

O^J^T-fiJi. »^3:5'3i^-Cfe5C SDS-PAG 
10 1 1 41 IH^^ilbT. mrlS^ (4) 8 

7ffi<z>r^y^iS^iJ. SiO^HiifE^ (5) KMJi:^^^2 7 

^3=f>. ^T^3:3^2=f-efc^^i:;65. SDS-PAGE 

[0 1151 9. myi^^m^^xmi^it-^^mc^^^^ 

^*fe^J2'e#?>ttfc-^^;^^t:**^/V:7^ DNA^. 

^-r^mmmum^^^^-p js a c t catsoh i 

n d I I I "H p a I Um^%^^^^^^t^ (i3 a c t 
EPMl) o 

[0 1 161 H i n c I I . Nh e n^J;StM 

^f^^Ufc (jSactEPM2)o iSactEPMl. 
i3 a c t EPM2 N I H/ 3 T 3 Sfflj9ai-^A l-'C^ 
t*'^>'W:7 ^ i/6C^^^^p-<fc jSactEPMl 

i^fz.^ i3 a c t EPM2^^Al^/cb^>'^:7:ii^ 

i\.X\^^:Lbi)mm^f\^f^ (HIS) c 
[0 1171 ALmx%hfhtL2m(D:^^^^;vy >( Vy 
>:^yz^^ ^l^V. fc:5VMi^ll«LSc^N I H/3 T3^ 

tmm^fhx\^iio(D\z.)^-<. 2m(oYy>y^y ^ 
[0 1181 10. mii^'&^^^xm\^fz.'^^m(.^^ 

IIM0!l2-clt^ttfc-^!^;^:i^e°^/V':7^ :/c DNA^. 
pBluscriptll KS(+) (Strata 
gen e%t) tai^iZ^A/f::^. c DNA3 * m\^^^'1r 

^um^^ vxmmm. ^^y^^ur—^i i k m 

un g B e a n^i^ UT—^^mF^i^X. SiS^P^^ 




(27) #M¥6-2 5 2 9 5 
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[0 1191 mwrm^m^'^. -^ttf>(^:/^;^^ k^. 

::*cJ^IS JMl 0 9 (^fSaStt) t^^AUT. itfe^jg^^ 

3 1 # g }^^(DT ^ J m^^fi bfc^ \^^;vy >r ^-^x? 
[0 12 01 11. ^TKIilFB^J^^m^ttMeSt-g^b 

bT. ^a^iirfCo r<^:^acDNA^CD4- 
I gGae^;6^m^5Z^^tl./c-<>J'^-CDM8 (Rom 
eo andSeed, Cell, 64, 1037-1 
0 4 6, 1 9 9 1) cOCD4ffi«(C. :7U— Ad5^5<i: 

20 [01211 ;^:}X^D eae— Dextra nfe C TC 
urrent Protocolsin Molecu 
lar BiologyjWiley Intersc 
ience (1987)] ^.^V^TC O S - 1 ^JIS (A 
TCC CRL 1 6 5 0) t^l^AU 3 BW^. 

\z.xm.mMm^. I gG-^(Dm^m^^'r^:^^T-{>' 

tt:fcfc h^t°^/v:7^>-- I gOii^Ma^^s Jff^D^p 
30 i: bT:;k:S(;i[Hlitst-e# tio 

[0 1 2 21 h^e^/v:7^ >'(^e5c^^{^. "rT^ 

#><r0^t:'*^/VP'^>^c DNA^fflV^T. ^Jfi^^l 9 
:^j:V^bl 1 ^ lRl«<^*&-t?. '^^Z.ti)^X^^o 
[0 12 31 12. ^b'^^/Vp^^ >-tC>ti"^^y ^ 1=^^ 

a) mMm5Xn^nti\z hJit*-=e/V:7^ ^-cOc DNA 

^fflv^T. ^JfeMi 0 tmm<D:^^Xs ^m^<o}i 

i^^h^m^'i^mV^ S^-. SDS-PAGEl^;5:^ttT. 
W^'ttcob bJ^t:''^/v:7>r >--i3;^f^^ h->^—'ifm^ 
:^&^\zim^ir^^<l^V^WVmi^X. *fE^<^^^v^t: b 

[0 12 41 b) a) -C^^nytRT^IiOb hict°-=e/v 

y^>^-0:^yi!^ hiy^—^m^m&K^m^. mM(D 
50 bnfc®^??e^ Lewi syyV t^MK^lS:^ l-:/to 2 
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gib. t h^t''^/w:7^^/Jci^-r^©Ljk^^#fco M 

[0 12 5] 13. :i^t*'^/l-:7^ — 

Lewi s ^ b^;i^]KrtS^L.fCo 2 

/V^M (DME) Ham F 1 2(D^Mmi'B'^^ 
(DH) -e. 3[Hl^5fe#bfCo N-^^^^^n— r«BJiat5feP 
3X63Ag8. U. 1 (ATCC CRL 159 

7) mm^^m^"^. ^(^1X10' mt^ ±m^m 

JSSl X 1 0' mt%:5 Om 1 ^'L-Wt-AH. Wi^Vf^o 
2 0 0 XG. 5^^L^^. ±m^. ^<:^)y-/U}:f^^y h 

[0 12 6] mS^(D^\^yhK^ 3 7X:\z,j^m.V 

^TKy ^^i^v-^y ^^1 5 0 0 y :^;^f— 

Wi^|U:^rt?i:M) 5 0% (W/V) ^^tpRPMI- 
1 6 40^^Klinl l^M^SUrJSTb. 

^feV^T^ 3 7^(C>(^tabfcRPMI -1 6 4 O^^g 

imi^^jpx.-c. i^^ra^sau. ^t-. mm2m\^m 

2 5>WSSc«b. Ml-. I^^iml ^iPx;fco 4^ 
raSfegm. 3 7\:i;it^?aufci 2%^l&iljfiLffi. 0. 0 

5 gtimy I -^M^hl^':^h'^4-yi^. 6 0 0 0 0U 
^ rDH12j i:V^5) (^Sml^JPx.. 2 00XG 
taUfcDHl 2(11. MlSl X 1 O'ffl/ml tti:^X 
m Iml-ro^^ab. 3 7rT^-. 5%^^:^f^ 
[0 12 7] 2 4^Fa=^. 1. 0 X 1 O-^Mfc^^-y-^- 

0X1 Q-'ur^yyTVi^. Rxj^i^ ex 

1 O-'M^^^li^^^^^tfikMAtJ^^RPMI - 1 6 4 
mT rHATlgJ^J i:V^5) Iml^. 

(C. fKl«(C. 1. 0 X 1 0-^Mb>K=af-y- 

^1^1. 6 X 1 O-'M^^ ■':^^^^^tPJfil?SA'9 




(28) ^M¥6-2 5 2 9 5 
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^^RPMi -1 6 4 o«* (nrmm) t-ftx^to 

DHl 2itifeT*JS^itL.fCo 

10 12 8] ;6>< u-c#e5tt^^^'^:/y K— 

— e3 X 1 0^ ffl. RXJ^Balb/c^^^:^mfi^m^l x 1 
Om^-tt^^^\^Mm\^fcDlil 2mM(D2 Oml ^ 
;^v^-c. /N-f :;^y K— ^3ffl/»^^/v^^ct^i:5J-9 6 

fRl^(c^^^>^y K— ^0. 3ffl/l>:i^/wi: Ur. ^ 

[0 12 9] g&t60fei:^^jS*'r5:^t^->^<^>3i;3(J{^. 

'^!>;^^t*"^/w:7><>-tc^-r^^^<;^*S^t^<^. ELI 

9 6:A:<^>>r -6.y h (Nunc I n t e r m 

e dm ^;i5 O-r-f :^t=^ y iy^— fo^ffiL. 4^^-^?. 
—SfeflSL;^^. PBS-O. 0 5%!y^->^20 m 

[0 130] :fx2ry^l^^mt\^X. PBS-5%;^=¥ 

j>.^/i^^mi 0 ^X2 y i/^^— L. 
^'SmSt^^/ b:feS^i=^^y 

5 o-r-r y /!>^>'i-Ati.T. ^ta-e. i 

30 frofco 

[0 13 1] smt-. «ffl^ttSo-:7 3cr^w:/>:;5^T^ 

Si^^^fih^ii:. 4 9 2 nmcDK^S^JIO^LfCo 
_L^Ji. (fett^fi^) (^3f&i^_b<;oSv>P^ 

gpis:^i5i^o?fisteJ-^'g'"r^^^ ^-:^/^fel^^^^]^^■r 
40 m^v. mmmi\^o^^^nx^^^<Dtmm(o:jjmx\ 

[0 13 2] 14. J^t*^/l-:7^:/}c>Ett* — 

S. 1 0 O^S#*RLfc|IJS^Jl-C#^ttfc^/^n— ^ 
50 yl-St^*:MC-l (mAbl2) ^1^. :7yw^^'>y-fe: 



(29) 



6-25295 
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y^^VT^— h (FITC) ^^/^^fhtitfiy^yh^ 

p B s -c+^t;i?5fc#^tf vv 

[0 13 3] 
10 13 5] 

Met Arg Asp Arg Leu Pro Asp Leu 
5 

Gly Asp Thr Val Val Val Val Glu 
20 

Phe His Gin Val Glu Glu He Arg 
35 40 
Tyr Val Glu Glu Val Lys Lys Asn 

50 55 
Asn Pro Glu Gly Lys He Lys Glu 
65 70 
He Lys Lys Thr Ala Asn Lys He 
85 

Gin Ser Phe Asp Gin Asp Glu Ser 
100 

Arg He Arg Arg Thr Gin His Ser 
n5 120 
Ala Met Ala Glu Tyr Asn Glu Ala 

130 135 
Lys Gly Arg He Gin Arg Gin Leu 
145 150 
Asp Asp Glu Leu Glu Glu Met Leu 
165 

Thr Ser Asp He He Ser Asp Ser 
180 

Glu He Glu Ser Arg His Lys Asp 
195 200 
Arg Glu Leu His Glu Met Phe Met 



56 



1 

3 6 



ATG CGG GAC CGG CTG CCA GAC CTG ACG GCG TGT AGG 
10 [0136] Ba?lJ#-^ : 2 
ia^J(OS^ : 1 1 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys 

[0137] m^m-^ ' 3 



20 hTKni^— 



2 8 8 



Thr Ala Cys Arg Lys Asn Asp Asp 

10 15 
Lys Asp His Phe Met Asp Asp Phe 

25 30 
Asn Ser He Asp Lys He Thr Gin 
45 

His Ser He He Leu Ser Ala Pro 
60 

Glu Leu Glu Asp Leu Asn Lys Glu 
75 80 
Arg Ala Lys Leu Lys Ala He Glu 

90 95 
Gly Asn Arg Thr Ser Val Asp Leu 
105 110 
Val Leu Ser Arg Lys Phe Val Glu 
125 

Gin Thr Leu Phe Arg Glu Arg Ser 
140 

Glu He Thr Gly Arg Thr Thr Thr 
155 160 
Glu Ser Gly Lys Pro Ser He Phe 

170 175 
Gin He Thr Arg Gin Ala Leu Asn 
185 190 
He Met Lys Leu Glu Thr Ser He 
205 

Asp5fflet Ala Met Phe Val Glu Thr 



(30) WM¥6~2 5 2 9 5 

57 58 
210 215 220 

Gin Gly Glu Met lie Asn Asn He Glu Arg Asn Val Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys Tyr 

245 250 255 

Gin Ser Lys Ala Arg Arg Lys Lys Trp He He He Ala Val Ser Val 

260 265 270 

Val Leu Val Val He He Val Leu He He Gly Leu Ser Val Gly Lys 
275 280 285 

[01381 Ba^J#-^ : 4 * h /Kn i;?— : ]S.mik 

ga^ijcog^ : 2 8 7 mn(Dmm • ^-f^^ k 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Lys Asn Asp Asp 

5 10 15 

Gly Asp Thr Val Val Val Val Glu Lys Asp His Phe Met Asp Asp Phe 

20 25 30 

Phe His Gin Val Glu Glu He Arg Asn Ser He Asp Lys He Thr Gin 

35 40 45 

Tyr Val Glu Glu Val Lys Lys Asn His Ser He He Leu Ser Ala Pro 

50 55 60 

Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asn Lys Glu 
65 70 75 80 

He Lys Lys Thr Ala Asn Lys He Arg Ala Lys Leu Lys Ala He Glu 

85 90 95 

Gin Ser Phe Asp Gin Asp Glu Ser Gly Asn Arg Thr Ser Val Asp Leu 

100 105 110 

Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val Glu 

115 120 125 

Ala Met Ala Glu Tyr Asn Glu Ala Gin Thr Leu Phe Arg Glu Arg Ser 

130 135 140 

Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr Thr 
145 150 155 160 

Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He Phe 

165 170 175 

Thr Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu Asn 

180 185 190 

Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser He 

195 200 205 

Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu Thr 

210 215 220 

Gin Gly Glu Met He Asn Asn He Glu Arg Asn Val Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys Tyr 

245 250 255 

Gin Ser Lys Ala Arg Arg Lys Leu Met Phe He He He Cys Val He 

260 265 270 

Val Leu Leu Val He Leu Gly He He Leu Ala Thr Thr Leu Ser 
275 280 285 

[0139] W^m^ • 5 ^50^ga?[JOg$ : 2 7 7 



59 



(31) 



5 2 9 5 



60 



Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Lys Asn Asp Asp 

5 10 15 

Gly Asp Thr Val Val Val Val Glu Lys Asp His Phe Met Asp Asp Phe 

20 25 30 

Phe His Gin Val Glu Glu He Arg Asn Ser He Asp Lys He Thr Gin 

35 40 45 

Tyr Val Glu Glu Val Lys Lys Asn His Ser He He Leu Ser Ala Pro 

50 55 60 

Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asn Lys Glu 
65 70 75 80 

He Lys Lys Thr Ala Asn Lys He Arg Ala Lys Leu Lys Ala He Glu 

85 90 95 

Gin Ser Phe Asp Gin Asp Glu Ser Gly Asn Arg Thr Ser Val Asp Leu 

100 105 110 

Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val Glu 

115 120 125 

Ala Met Ala Glu Tyr Asn Glu Ala Gin Thr Leu Phe Arg Glu Arg Ser 

130 135 140 

Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr Thr 
145 150 155 160 

Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He Phe 

165 170 175 

Thr Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu Asn 

180 185 190 

Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser He 

195 200 205 

Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu Thr 

210 215 220 

Gin Gly Glu Met He Asn Asn He Glu Arg Asn Val Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys Tyr 

245 250 255 

Gin Ser Lys Ala Arg Arg Gin Gin His Cys His Ser Asn His He Pro 

260 265 270 

Arg Ala He Tyr Pro 
275 

[01401 @B?rj#^ : 6 
iE^Jc^g^ : 8 6 7 h^xnt;^^ 

ATG CGG GAC CGG CTG CCA GAC CTG ACG GCG TGT AGG AAG AAT GAT GAT 16 

GGA GAC ACA GTT GTT GTG GTT GAG AAA GAT CAT TTC ATG GAT GAT TTC 32 

TTC CAT CAG GTG GAG GAG ATT AGA AAC AGT ATT GAT AAA ATA ACT CAA 48 

TAT GTT GAA GAA GTA AAG AAA AAC CAC AGC ATC ATT CTT TCT GCA CCA 64 

AAC CCG GAA GGA AAA ATA AAA GAA GAG CTT GAA GAT CTG AAC AAA GAA 80 

ATC AAG AAA ACT GCG AAT AAA ATT CGA GCC AAG TTA AAG GCT ATT GAA 96 

CAA AGT TTT GAT CAG GAT GAG AGT GGGSOAC CGG ACT TCA GTG GAT CTT 112 



c DNA 




61 

CGG ATA CGA AGA ACC CAG 
GCC ATG GCG GAG TAG AAT 
AAA GGC CGC ATC CAG CGC 
GAG GAG GAG CTA GAA GAG 
ACT TCC GAC ATT ATA TCA 
GAA ATC GAG TCA CGT CAC 
CGA GAG TTG CAT GAG ATG 
CAG GGT GAA ATG ATC AAC 
GAC TAT GTA GAA CAC GCT 
CAG AGC AAG GCA AGA AGG 
GH CTG GTT GTC ATA ATC 
TGA 

[0141] mm-^ : 7 

SE^y<^)g^ : 8 6 4 

m^\(Dm : mm 

ATG CGG GAC CGG CTG CCA 
GGA GAC ACA GTT GTT GTG 
TTC CAT CAG GTG GAG GAG 
TAT GTT GAA GAA GTA AAG 
AAC CCG GAA GGA AAA ATA 
ATC AAG AAA ACT GCG AAT 
CAA AGT TTT GAT CAG GAT 
CGG ATA CGA AGA ACC CAG 
GCC ATG GCG GAG TAG AAT 
AAA GGC CGC ATC CAG CGC 
GAC GAC GAG CTA GAA GAG 
ACT TCC GAC ATT ATA TCA 
GAA ATC GAG TCA CGT CAC 
CGA GAG TTG CAT GAG ATG 
CAG GGT GAA ATG ATC AAC 
GAC TAT GTA GAA CAC GCT 
CAG AGC AAG GCA AGA AGG 
GTT TTG CTT GTG ATC CTT 
[0142] gB^y#-^ : 8 
mn<DM^ : 8 3 4 

mM<Dm : mm 

ATG CGG GAC CGG CTG CCA 
GGA GAC ACA GTT GTT GTG 
TTC CAT CAG GTG GAG GAG 
TAT GTT GAA GAA GTA AAG 
AAC CCG GAA GGA AAA ATA 
ATC AAG AAA ACT GCG AAT 
CAA AGT TTT GAT CAG GAT 
CGG ATA CGA AGA ACC CAG 
GCC ATG GCG GAG TAG AAT 
AAA GGC CGC ATC CAG CGC 
GAC GAC GAG CTA GAA GAG 
ACT TCC GAC ATT ATA TCA 




(32) ^#M¥6-2 5 2 9 5 

62 

CAT TCG GTG CTG TCT CGG AAG TTT GTG GAA 128 

GAG GCA CAG ACT CTG TTT CGG GAG CGG AGC 144 

CAG CTG GAG ATA ACT GGG AGA ACC ACC ACA 160 

ATG CTG GAG AGC GGG AAG CCA TCC ATC TTC 176 

GAT TCA CAA ATT ACT AGA CAA GCT CTC AAT 192 

AAG GAC ATC ATG AAG CTG GAG ACC AGC ATC 208 

TTC ATG GAC ATG GCT ATG TTT GTG GAG ACT 224 

AAC ATA GAA AGA AAT GTT ATG AAT GCC ACA 240 

AAA GAA GAA ACA AAA AAA GCT ATC AAA TAT 256 

AAA AAG TGG ATA ATT ATT GCT GTG TCA GTG 272 

GTT CTA ATT ATT GGC TTG TCA GTT GGC AAA 288 

289 

* m^^i<Dmm - cdna 

GAC CTG AGG GCG TGT AGG AAG AAT GAT GAT 16 

GTT GAG AAA GAT CAT TTC ATG GAT GAT TTC 32 

ATT AGA AAC AGT ATT GAT AAA ATA ACT CAA 48 

AAA AAC CAC AGC ATC ATT CTT TCT GCA CCA 64 

AAA GAA GAG CTT GAA GAT CTG AAC AAA GAA 80 

AAA ATT CGA GCC AAG TTA AAG GCT ATT GAA 96 

GAG AGT GGG AAC CGG ACT TCA GTG GAT CTT 112 

CAT TCG GTG CTG TCT CGG AAG TTT GTG GAA 128 

GAG GCA CAG ACT CTG TTT CGG GAG CGG AGC 144 

CAG CTG GAG ATA ACT GGG AGA ACC ACC ACA 160 

ATG CTG GAG AGC GGG AAG CCA TCC ATC TTC 176 

GAT TCA CAA ATT ACT AGA CAA GCT CTC AAT 192 

AAG GAC ATC ATG AAG CTG GAG ACC AGC ATC 208 

TTC ATG GAC ATG GCT ATG TTT GTG GAG ACT 224 

AAC ATA GAA AGA AAT GTT ATG AAT GCC ACA 240 

AAA GAA GAA ACA AAA AAA GCT ATC AAA TAT 256 

AAA TTG ATG TTC ATT ATT ATT TGT GTA ATT 272 

GGA ATT ATC CTA GCA ACA ACA TTG TCA TAG 288 

^ m^l}<Dmm : cDNA 

GAC CTG ACG GCG TGT AGG AAG AAT GAT GAT 16 

GTT GAG AAA GAT CAT TTC ATG GAT GAT TTC 32 

ATT AGA AAC AGT ATT GAT AAA ATA ACT CAA 48 

AAA AAC CAC AGC ATC ATT CTT TCT GCA CCA 64 

AAA GAA GAG CTT GAA GAT CTG AAC AAA GAA 80 

AAA ATT CGA GCC AAG TTA AAG GCT ATT GAA 96 

GAG AGT GGG AAC CGG ACT TCA GTG GAT CTT 112 

CAT TCG GTG CTG TCT CGG AAG TTT GTG GAA 128 

GAG GCA CAG ACT CTG TTT CGG GAG CGG AGC 144 

CAG CTG GAG ATA ACT GGG AGA ACC ACC ACA 160 

ATG CTG GAG AGC GGG AAG CCA TCC ATC TTC 176 

GAT TCA CAASarr ACT AGA CAA GCT CTC AAT 192 





(33) 



^m^e~2 5 2 9 5 



63 



GAA ATC GAG TCA CGT CAC AAG GAC ATC ATG AAG CTG GAG ACC AGC ATC 
CGA GAG TTG CAT GAG ATG TTC ATG GAC ATG GCT ATG TTT GTG GAG ACT 
CAG GGT GAA ATG ATC AAC AAC ATA GAA AGA AAT GH ATG AAT GCC ACA 
GAC TAT GTA GAA CAC GCT AAA GAA GAA ACA AAA AAA GCT ATC AAA TAT 
CAG AGC AAG GCA AGA AGG CAA CAA CAT TGT CAT AGC AAC CAT ATC CCA 
AGA GCC ATT TAT CCT TGA 



Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Thr Asn Asp Asp 

15 10 15 

Gly Asp Thr Ala Val Val He Val Glu Lys Asp His Phe Met Asp Gly 

20 25 30 

Phe Phe His Gin Val Glu Glu He Arg Ser Ser He Ala Arg He Ala 

35 40 45 

Gin His Val Glu Asp Val Lys Lys Asn His Ser He He Leu Ser Ala 

50 55 60 

Pro Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asp Lys 
65 70 75 80 

Glu He Lys Lys Thr Ala Asn Arg He Arg Gly Lys Leu Lys Ser He 

85 90 95 

Glu Gin Ser Cys Asp Gin Asp Glu Asn Gly Asn Arg Thr Ser Val Asp 

100 105 110 

Leu Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val 

115 120 125 

Asp Val Met Thr Glu Tyr Asn Glu Ala Gin He Leu Phe Arg Glu Arg 

130 135 140 

Ser Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr 
145 150 155 160 

Thr Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He 

165 170 175 

Phe He Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu 

180 185 190 

Asn Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser 

195 200 205 

He Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu 

210 215 220 

Thr Gin Gly Glu Met Val Asn Asn He Glu Arg Asn Val Val Asn Ser 
225 230 235 240 

Val Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys 

245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Lys Lys Trp He He Ala Ala Val Ala 

260 265 270 

Val Ala Val He Ala Val Leu Ala Leu He He Gly Leu ser Val Gly 
275 280 285 

Lys 



208 
224 
240 
256 
272 
278 



[0143] BE?iJ#-^ 
gH^iJ<7)5^ : 2 8 9 



9 



[0144] m^m^ 

ga^ij(7>g^ : 2 8 8 



1 0 



^50 



(34) #11^6-2 5 2 9 5 

65 66 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Thr Asn Asp Asp 

15 10 15 

Gly Asp Thr Ala Val Val He Val Glu Lys Asp His Phe Met Asp Gly 

20 25 30 

Phe Phe His Gin Val Glu Glu He Arg Ser Ser He Ala Arg He Ala 

35 40 45 

Gin His Val Glu Asp Val Lys Lys Asn His Ser He He Leu Ser Ala 

50 55 60 

Pro Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asp Lys 
65 70 75 80 

Glu He Lys Lys Thr Ala Asn Arg He Arg Gly Lys Leu Lys Ser He 

85 90 95 

Glu Gin Ser Cys Asp Gin Asp Glu Asn Gly Asn Arg Thr Ser Val Asp 

100 105 110 

Leu Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val 

115 120 125 

Asp Val Met Thr Glu Tyr Asn Glu Ala Gin He Leu Phe Arg Glu Arg 

130 135 140 

Ser Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr 
145 150 155 160 

Thr Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He 

165 170 175 

Phe He Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu 

180 185 190 

Asn Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser 

195 200 205 

He Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu 

210 215 220 

Thr Gin Gly Glu Met Val Asn Asn He Glu Arg Asn Val Val Asn Ser 
225 230 235 240 

Val Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys 

245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Lys Val Met Phe Val Leu He Cys Val 

260 265 270 

Val Thr Leu Leu Val He Leu Gly He He Leu Ala Thr Ala Leu Ser 
275 280 285 

[0 14 5] ga^j#-^ : 1 1 * h^Kni:;^— : umvt 

mm(DS:^ : 2 7 9 mn<Dmm - ^y'f^ k 

mM<Dm :T^jm * 40 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Thr Asn Asp Asp 

15 10 15 

Gly Asp Thr Ala Val Val He Val Glu Lys Asp His Phe Met Asp Gly 

20 25 30 

Phe Phe His Gin Val Glu Glu He Arg Ser Ser He Ala Arg He Ala 

35 40 45 

Gin His Val Glu Asp Val Lys Lys Asn His Ser He He Leu Ser Ala 

50 55 60 

Pro Asn Pro Glu Gly Lys He Lys Glu5Clu Leu Glu Asp Leu Asp Lys 



(35) 



5 2 9 5 



67 

65 

Glu He Lys 

Glu Gin Ser 

Leu Arg He 
115 

Asp Val Met 

130 
Ser Lys Gly 
145 

Thr Asp Asp 

Phe He Ser 

Asn Glu He 
195 

He Arg Glu 

210 
Thr Gin Gly 
225 

Val Asp Tyr 

Tyr Gin Ser 

Pro Arg Ala 
275 

[01461 gB^J#^ : 1 2 
ffi^lOS^ : 8 7 0 



68 



70 75 80 

Lys Thr Ala Asn Arg He Arg Gly Lys Leu Lys Ser He 

85 90 95 

Cys Asp Gin Asp Glu Asn Gly Asn Arg Thr Ser Val Asp 
100 105 110 

Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val 

120 125 
Thr Glu Tyr Asn Glu Ala Gin He Leu Phe Arg Glu Arg 

135 140 
Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr 
150 155 160 

Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He 

165 170 175 

Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu 
180 185 190 

Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser 

200 205 
Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu 

215 220 
Glu Met Val Asn Asn He Glu Arg Asn Val Val Asn Ser 
230 235 240 

Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys 

245 250 255 

Lys Ala Arg Arg Gin Gin His Cys His Ser Asn Arg Thr 
260 265 270 

Leu Cys Pro Arg 



* 30 m^i(om$ 



c DNA 























ATG 


CGG 


GAC CGG aC CCC GAC CTC 


ACG 


GCG 


TGT 


AGG 


ACA 


AAC 


GAC 


GAT 16 


GGA 


GAC 


ACT GCT GTC GTC ATT GTG 


GAG 


AAG 


GAT 


CAT 


TTC 


ATG 


GAC 


GGT 32 


TTC 


TTC 


CAT CAG GTA GAG GAG ATT 


CGA 


AGC 


AGC 


ATA 


GCC 


AGG 


ATT 


GCT 48 


CAG 


CAT 


GTA GAA GAC GTG AAG AAG 


AAC 


CAC 


AGC 


ATC 


ATC 


CTG 


TCT 


GCT 64 


CCA 


AAC 


CCA GAA GGA AAA ATA AAA 


GAA 


GAG 


CTG 


GAG 


GAC 


CTG 


GAC 


AAA 80 


GAG 


ATC 


AAG AAA ACT GCT AAC AGG 


ATC 


CGG 


GGC 


AAG 


CTG 


AAG 


TCT 


ATT 96 


GAG 


CAG 


AGC TGT GAT CAG GAC GAG 


AAT 


GGG 


AAC 


CGA 


ACT 


TCA 


GTG 


GAT 112 


CTG 


CGG 


ATA CGA AGG ACC CAG CAC 


TCG 


GTG 


CTG 


TCA 


CGG 


AAG 


TTT 


GTG 128 


GAC 


GTC 


ATG ACA GAA TAC AAT GAA 


GCG 


CAG 


ATC 


CTG 


TTC 


CGG 


GAG 


CGA 144 


AGC 


AAA 


GGC CGC ATC CAG CGC CAG 


CTG 


GAG 


ATC 


ACT 


GGG 


AGG 


ACC 


ACC 160 


ACT 


GAC 


GAC GAG CTG GAA GAG ATG 


CTG 


GAG 


AGC 


GGG 


AAG 


CCG 


TCC 


ATC 176 


TTC 


ATC 


TCG GAT ATT ATA TCA GAT 


TCA 


CAA 


ATC 


ACT 


AGG 


CAA 


GCT 


CTC 192 


AAT 


GAG 


ATC GAG TCC CGC CAC AAA 


GAC 


ATC 


ATG 


AAG 


CTG 


GAG 


ACC 


AGC 208 


ATC 


CGA 


GAG CTG CAC GAG ATG TTC 


ATG 


GAT 


ATG 


GCC 


ATG 


TTT 


GTC 


GAG 224 


ACT 


CAG 


GGT GAA ATG GTC AAC AAC 


ATC 


GAG 


AGA 


AAT 


GTG 


GTG 


AAC 


TCT 240 


GTA 


GAT 


TAC GTG GAA CAT GCC AAG 


GAA 


GAG 


ACG 


AAG 


AAA 


GCC 


ATC 


AAA 256 


TAC 


CAG 


AGC AAG GCC AGG CGG AAA 


AAG 


TGG 


ATA 


ATT 


GCT 


GCT 


GTG 


GCG 272 


GTG 


GCT 


GTC ATT GCC GTC CTG GCT 


CTA 


ATC 


ATT 


GGC 


TTG 


TCG 


GTT 


GGC 288 


AAA 


TGA 




50 












290 



(36) 



5 2 9 5 



69 



70 



[0 14 7] 



8 6 7 



1 3 



c DNA 







ATG 


CGG 


GAC 


GGA 


GAC 


ACT 


TTC 


TTC 


CAT 


CAG 


CAT 


GTA 


CCA 


AAC 


CCA 


GAG 


ATC 


AAG 


GAG 


CAG 


AGC 


CTG 


CGG 


ATA 


GAC 


GTC 


ATG 


AGC 


AAA 


GGC 


ACT 


GAC 


GAC 


TTC 


ATC 


TCG 


AAT 


GAG 


ATC 


ATC 


CGA 


GAG 


ACT 


CAG 


GGT 


GTA 


GAT 


TAC 


TAC 


CAG 


AGC 


GTC 


ACT 


TTG 


TAG 







16 
32 
48 
64 
80 
96 



289 



[0 14 81 



8 4 0 



1 4 



c DNA 























ATG 


CGG 


GAC 


CGG CTG CCC GAC CTC ACG 


GCG 


TGT 


AGG 


ACA 


AAC GAC 


GAT 


16 


GGA 


GAC 


ACT 


GCT GTC GTC ATT GTG GAG 


AAG 


GAT 


CAT 


TTC 


ATG GAC 


GGT 


32 


TTC 


TTC 


CAT 


CAG GTA GAG GAG ATT CGA 


AGC 


AGC 


ATA 


Ga 


AGG ATT 


GCT 


48 


CAG 


CAT 


GTA 


GAA GAC GTG AAG AAG AAC 


CAC 


AGC 


ATC 


ATC 


CTG TCT 


GCT 


64 


CCA 


AAC 


CCA 


GAA GGA AAA ATA AAA GAA 


GAG 


CTG 


GAG 


GAC 


CTG GAC 


AAA 


80 


GAG 


ATC 


AAG 


AAA ACT GCT AAC AGG ATC 


CGG 


GGC 


AAG 


CTG 


AAG TCT 


ATT 


96 


GAG 


CAG 


AGC 


TGT GAT CAG GAC GAG AAT 


GGG 


AAC 


CGA 


ACT 


TCA GTG 


GAT 


112 


CTG 


CGG 


ATA 


CGA AGG ACC CAG CAC TCG 


GTG 


CTG 


TCA 


CGG 


AAG TTT 


GTG 


128 


GAC 


GTC 


ATG 


ACA GAA TAC AAT GAA GCG 


CAG 


ATC 


CTG 


TTC 


CGG GAG 


CGA 


144 


AGC 


AAA 


GGC 


CGC ATC CAG CGC CAG CTG 


GAG 


ATC 


ACT 


GGG 


AGG ACC 


ACC 


160 


ACT 


GAC 


GAC 


GAG CTG GAA GAG ATG CTG 


GAG 


AGC 


GGG 


AAG 


CCG TCC 


ATC 


176 


TTC 


ATC 


TCG 


GAT ATT ATA TCA GAT TCA 


CAA 


ATC 


ACT 


AGG 


CAA GCT 


CTC 


192 


AAT 


GAG 


ATC 


GAG TCC CGC CAC AAA GAC 


ATC 


ATG 


AAG 


CTG 


GAG ACC 


AGC 


208 


ATC 


CGA 


GAG 


CTG CAC GAG ATG TTC ATG 


GAT 


ATG 


GCC 


ATG 


TTT GTC 


GAG 


224 


ACT 


CAG 


GGT 


GAA ATG GTC AAC AAC ATC 


GAG 


AGA 


AAT 


GTG 


GTG AAC 


TCT 


240 


GTA 


GAT 


TAC 


GTG GAA CAT GCC AAG GAA 


GAG 


ACG 


AAG 


AAA 


GCC ATC 


AAA 


256 


TAC 


CAG 


AGC 


AAG GCC AGG CGG CAA CAG 


CAT 


TGT 


CAT 


AGC 


AAC CGT 


ACC 


272 


CCA 


AGA 


GCT 


CTT TGT CCT CGG TGA 














280 



[0 14 9] 



2 9 4 0 



1 5 



c DNA 



GGGCGGGCGG GCTGTGCCGT GGCAGCGCCT GCBCGAGGGA GGGCGGCGGC GCGGGGCCAG 60 



(37) ^M^6~2 5 2 9 5 

71 72 
GACCCCGGCA GCAAGAGGCG GCGATCGGGC CACCGGAGAG TGTGCGGCGG GGCAGaGAG 120 
CGGCGGGTGC CCCGCCCTGC TGGCCGGTGG GG 152 
ATG CGG GAC CXXi CTG CCC GAC CTC ACG GCG TGT AGG ACA AAC GAC GAT 200 
GGA GAC ACT GCT GTC GTC ATT GTG GAG AAG GAT CAT TTC ATG GAC GGT 248 
TTC TTC CAT CAG GTA GAG GAG ATT CGA AGC AGC ATA GCC AGG ATT GCT 296 
CAG CAT GTA GAA GAC GTG AAG AAG AAC CAC AGC ATC ATC CTG TCT GCT 344 
CCA AAC aA GAA GGA AAA ATA AAA GAA GAG CTG GAG GAC CTG GAC AAA 392 
GAG ATC AAG AAA ACT GCT AAC AGG ATC CGG GGC AAG CTG AAG TCT ATT 440 
GAG CAG AGC TGT GAT CAG GAC GAG AAT GGG AAC CGA ACT TCA GTG GAT 488 
CTG CGG ATA CGA AGG ACC CAG CAC TCG GTG CTG TCA CGG AAG TTT GTG 536 
GAC GTC ATG ACA GAA TAC AAT GAA GCG CAG ATC CTG TTC CGG GAG CGA 584 
AGC AAA GGC CGC ATC CAG CGC CAG CTG GAG ATC ACT GGG AGG ACC ACC 632 
ACT GAC GAC GAG CTG GAA GAG ATG CTG GAG AGC GGG AAG CCG TCC ATC 680 
TTC ATC TCG GAT ATT ATA TCA GAT TCA CAA ATC ACT AGG CAA GCT CTC 728 
AAT GAG ATC GAG TCC CGC CAC AAA GAC ATC ATG AAG CTG GAG ACC AGC 776 
ATC CGA GAG CTG CAC GAG ATG TTC ATG GAT ATG GCC ATG TTT GTC GAG 824 
ACT CAG GGT GAA ATG GTC AAC AAC ATC GAG AGA AAT GTG GTG AAC TCT 872 
GTA GAT TAC GTG GAA CAT GCC AAG GAA GAG ACG AAG AAA GCC ATC AAA 920 
TAC CAG AGC AAG GCC AGG CGG AAA AAG TGG ATA ATT GCT GCT GTG GCG 968 
GTG GCT GTC ATT GCC GTC CTG GCT CTA ATC ATT GGC TTG TCG GTT GGC 1016 
AAA 1019 
TGATTGCGTA GATGGCGCTG GGTGCTTGCC TCTCCCTCAG GGTGGCAAAG GTGATGTTCG 1079 
TCCTCATTTG TGTAGTCACT TTGCTTGTGA TCCTTGGAAT TATTCTCGCA ACAGCATTGT 1139 
CATAGCAACC GTACCCCAAG AGCTCTTTGT CCTCGGTGAC TCCGACCATA CCTGCAGCTT 1199 
AGTCAGCATC CTGTCCTTCC ACGAGTGAAC CTCAGACTCC AGGGCTAGCG CCGAGCACTG 1259 
AGGTTTTTAT TGGTGATGAA GAAGAAAGCA CCGCAGAGGT TTCGTACCAT GAAACACCGC 1319 
GAGCCCAGTG GATGCGACAT GCCAGCCCAG AGAGCCTGGG TCTCTCTCAA GGACACCACA 1379 
GAGATTTCAC AACAGTGGCC TTGCCTTGGT AGCTTTGAAA TAGGAATGAT TGAAAAAGCC 1439 
TAATTTTTAA AGACAATGTC AGTGTTAAAA ATGTATGTTG TGTGTAATTA GGGTGTGCTC 1499 
TGCGCTCAGC TGGCAGTGCT GACGAAGAGA CTTCGAGCCA GGCCTGATCT CTGTTCATGT 1559 
CTTGTTTGCA GAATCATCAC AGAACTGTTT TGTAAGGCAT CTGTAAGTTA AGTTCCTTAA 1619 
TCTATTAACA TCTAAACTCC CTTTCTAAGC TAGACACTGC CTTGCGAAGG ACAATGGGCC 1679 
AGCCCCGGGC AAGCATGAAC ACTGCCTTAC AGCCCCTCAG GGCCCTTCTA TAGTGCCTTC 1739 
TGGTGACCCT GACTAGGAAG TGTGAGGGTC TGAAGAGCCT TGAACGTTAG CTCACGGAGG 1799 
GGACAAGCAG TCACATGCCG CACTCATGTT ACTCTCCCTT GTTCATGTGA GCTGATGAAG 1859 
TCTCAAGGCA AGGCGACAGT GACGATGGAC CAAACTCGGT GCTCACTAAA CTCAAGAGAA 1919 
TGGCCCCGAG TACATAGCCA CTCCTGGATG GCACCTGAAG GACCAGGTCC TCAGCCCAAC 1979 
ACCCACGAGT GCCCAGAGTT CCTAAGAAAC CATGAAGTGT GGGATAAAGC TGTGCACTGG 2039 
TTTACACTTG TGAATAGATG GCCCAGCGAC CAAGTATGTG AAGGATACCA TGACTAGTGA 2099 
ACTCTGCCAA CTGCTGACTG TGATGAGTGC TCACTCTACC CCAGCCTCAC TTGGTGGGAT 2159 
ATGACGTAGC CATGCCGGGT CAGAACACCA AGTGTGAGCA AGTGCTACTG AACTATCTAA 2219 
AAACCATGAT CCTTTCAGTG GTAAGTGTGC CACACTGTCA CCTCCTCACA CCTTCTGGTC 2279 
TGACACCCCA TGTGCCGAGA GCTACTGCAG CAGGCTGGGC TGTGGGTCCT GGTCTAGAGT 2339 
TAGCCTGTAG TGCAGCCACT CCTGGCTGAT AGCTCACCCT TCCGCAACCG GGAGCTCACC 2399 
CTTCCTGCCT GGAAGCTCAC ACTTCCTGTC TGGGAGCTCA CCCTTCTTGC CTGGGAGCTC 2459 
ACACTTCCCG TCTGGGAGCT CACACTTCCT TCCTGGGAGC TCACACTTCC TGCCTGGGAG 2519 
CTCACCCTTC CCGCCTGGGA GCTCACACTT CCTGCCTGGG AGCTCTGAAG ATGAACCTGG 2579 
GCCTTTGCAG CTCACCCTCT CTGCATCAGT CAGTGCCATC GGATTTAGCT GCAGAGACCA 2639 
TGCGTACCAC CCAGGCTCCC ACCACCCACA GCCAGGTGTC CCTCCAGTCC AGCCTGAGCC 2699 
CTTGGCCTGC AGTGTGCTCG CAGAGCGCTC AGBftGACCTC TCGACCAGGC AGGCAGCTGA 2759 
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ATCTGGATTT CCAGTGAATC AGGGGTGTGT 
TCTCTGaCA CTTCATAGCC TATTTAAAAA 
CAAGCATTTC TTCAAATATT TTGTGTTTAC 
A 
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GGGTGAaGA GTCAGCACTC CAGATACATC 2819 
TATATTTACA GATTCCCTTG TTACCTTTTC 2879 
ATTAAAAAGT TCTCAGAGAT GCAAAAAAAA 2939 
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